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OFENINfi OF A HEW SBT SOCK AT NOBFOLE, VA. 

The great dry dock lately built by the Chesapeake 
Dry Dock and Construction Company was opened for 
business on the 34th of April with appropriate festivi- 
ties. A large company of distinguished personages, 
engineers, and government ofiQcials was present. The 
dock is built on the well known plan patented by J. E. 
Simpson, of Brooklyn, N. Y. It consists of an im- 
mense caisson, with an end gate, something like a 
canal lock. In docking a ship the gate is opened, the 
caisson is allowed to fill with water, which sinks the 
caisson to the required depth. The ship then passes 
in over the floor of the caisson and is held in the de- 
sired position ; meantime the water is pumped out of 
the caissons, which rise and lift the vessel out of water. 
These docks are now in all parts of the world. 

The present dock is one of the largest of its kind ever 
constructed. It is 630 feet long from head to outer sill; 
130 feet wide at top and 50 feet at the bottom, and 83 
feet deep, with a slope in the bottom of 24 inches to the 
560 feet. The approach to the dock is piling, 250 feet 
long and 150 feet wide, while on each side piers 80 feet 
wide afford ample wharf room. The caisson is an iron 
structure, 96 feet long on top, 50 feet at bottom, and 33 
feet deep. 

The dock is supplied with two centrifugal pumps of 
a capacity of forty thousand gallons per minute, each 
of which empties it in one hour and thirty -six minutes. 
The combined power of the two engines is 500 horse 
power. 

There is in course of construction a shipbuilding 
plant alongside of the dry dock which will, when com- 
pleted, enable the company to do th^ finest work of 
construction and repair in the country. 

The vessel selected for the first trial of the new dock 
was the great ironclad war ship Puritan. The dock 
was lowered and the Puritan was hauled in and placed 
in position. The gates were closed and the powerful 
pumps put to work to clear the dock of water, which 
was done in about two hours. The Puritan is 300 feet 
long and 60 feet wide, but she looked small in com- 
parison with the great dock. 

Mr. Simpson, the inventor, was present and greatly 
enjoyed the occasion. He is now quite advanced in 
years, but is still active. 

• * > « > » • 

HEAVY QVICE-FIBIN& BATTEBIES. 

A new and interesting feature of British naval arma- 
ment is the substitution of quick-firing guns for the 
mammoth pieces heretofore considered indispensable 
in the battery. These new pieces are not of the pep- 
per-box variety, such as the Maxim, Nordenfelt, Gard- 
ner, and old-style Hotchkiss guns, which fire from 350 
to 600 small shots a minute. The new arm, though 
after the same pattern, has only five chambers to its 
barrel, but fires heavy shot, shot capable, at short 
range,,of piercing from 6 to 9 inches of iron. The new 
Hotchkiss quick-firing gun, offered to and refused by our 
ordnance department, and now being made in France, 
has a six-inch caliber, throws ten shots a minute of 
aimed fire, each of thirty -three pounds. The weight 
of the new projectile is nearly 110 pounds, the velocity 
about 2,000 foot-seconds with a charge of forty pounds 
of powder, and a penetration of nine inches of iron. 
The English, though at first disposed to adopt this 
arm, have recently devised a similar one, which is now 
being made at the Armstrong works, and six cruisers 
in course of construction are to be armed with it. 
These vessels will vary in size from 1,600 to 1,900 tons 
displacement, have armor belting from just below the 
water line to a point above high enough to protect the 
engines and quarters, and will be quick-heeled. The 
new quick-firing Armstrong guns composing their bat- 
teries will be scarcely forty-two hundredweight each, 
of less than five inch caliber, fire a projectile weighing 
forty-five pounds, with a muzzle velocity of 2,073 foot- 
seconds, and have a penetration of nine inches of iron. 

The investigation of the causes which have led, or 
rather which are leading, to the abandonment of the 
mammoth gun principle of armament is an engaging 
and instructive study. It is not so many years ago when 
the struggle between gun and armor was in progress. 
Floated armor reached its maximum of 24 inches with 
a heavy oaken backing, and then stopped. More than 
that was found to seriously imperil the buoyancy of 
the modern • ship. Then a gun was made that would 
readily pierce this, and it was declared that the marine 
gun had advanced in efficiency beyond the armor that 
could be opposed to it upon the seas. Mathematically 
speaking, it was incontestable ; but from a practical 
standpoint there was no such certainty. A charging 
trooper, let him be ever so good a shot with the car- 
bine, is no match for a ftsbt soldier, be he ever so awk- 
ward with his piece. Infantry are notoriously more re- 
liable than charging horse. The squares of Napoleon 
at the Pyramids beat 10,000 Mameluke cavalry — the 
best horsemen in the world. Heavy guns afloat might 
be compared, perhaps not inaptly, with light arms in 
the saddle as to reliability of fire — they shoot from a 
rocking base. In all the recent naval maneuvers we 
haye had any account of, where these heavy guns were 
brought into action, the uncertainty of aim was ap- 
parent. Tbe eblp had to be aimed rather than the 



gun, and this with a ^ponderous iron vessel, especially 
if there is much of a sea on, is not an easy task. Slowly 
the heavy gun is trained into position, and then, 
presto I the ship under it sways away in the sea and 
the target is gone 1 But though the heavy gun was not 
sure to hit its mark, the ship it was mounted upon, 
with its powerful armor, was thought at least to be 
fairly invincible, for nothing could approach it save 
under similar disadvantage. 

Then came the torpedo boat — a flying target that to 
attempt to train a heavy gun upon was but a waste of 
labor. To guard against this danger, secondary or 
quick-firing batteries were mounted in the tops and 
set up on the poop and fo'c's'le. But soon the torpedo 
boats were armed with shields that the shot from 
these batteries could not pierce. Now come the newly 
devised quick-firing guns, not of the hundreds of small 
shot a minute variety, but capable of throwing ten 
heavy shot a minute — shot capable, as said before, of 
piercing nine inches of iron at short range ; an armoi 
that, it is safe to say, no small boat, built for speed, for 
running up quickly and dashing away again, could 
carry. 

It is not easy to see, however, how in any fair com- 
putation the believer in big ships can cry checkmate 
to the torpedo boats. As long as such elements as 
darkness and thick weather remain, as long as big 
guns belch forth clouds of powder smoke to hang 
upon the waters, it would seem as if these quick- 
winged terrors might still remain potent, at least when 
operating in or from a harbor or roadway. When a 
big ship, operating near shore, can no longer see any 
known points, because of darkness or smoke or thick 
weather, she must either come to anchor or be off to 
the broad seas. Once she anchors, her position can 
easily be learned by compass. The torpedo boat can 
then feel her way silently out to her, let the weather 
be ever so thick, the night ever so dark, but the most 
approved quick-firing guns cannot feel their way to 
this advancing destruction. Hence it would appear 
that, up to date, the attack of big ships upon a harbor 
is not yet equal to the possible torpedo boat defense. 



Tbe Australian Rabbit Pest. 

It is stated that M. Pasteur's plan of exterminating 
the rabbits by inoculation with transmittable virus 
has proved to be a failure in Australia. The reward of 
$100,000 offered by the N. S. W. government for an 
effective mode of destroying the rodents is as yet un- 
claimed. Mr. P. L. Sclater, of the London Zoological 
Society, writing to Nature, says : 

Mr. W. Rodier, of Tambua, Cobar, New South 
Wales, has forwarded to this society a printed sheet, 
containing, as it appears to me, by far the best sug- 
gestion yet made for the extermination of 'rabbits — a 
subject to which my attention has been repeatedly 
called by various correspondents in the Australian 
colonies, where, as is well known, the damage done by 
these animals is enormous. Mr. Rodier states that his 
plan has been in operation at his station in New South 
Wales for about eight months " with the utmost possi- 
ble success," and has cleared the country of rabbits. It 
is a very simple plan. Ferrets and nets are used in the 
usual way to capture the rabbits, but while all the 
females taken are destroyed, the males are turned out 
again uninjured. 

The results of this mode of operation are that the 
male rabbits, as soon as they begin to predominate in 
numbers, persecute the females with their attentions, 
and prevent them from breeding. They also kill the 
young rabbits that happen to be born ; and even, as 
Mr. Rodier asserts, when they largely predominate in 
numbers, " worry the remaining does to death.'' 

This is all strictly in accordance with what we know 
takes place under similar circumstances in the case of 
other animals, so that we can readily believe it to be 
likely to happen. 

The ordinary mode of trapping, as Mr. Rodier points 
out, is more likely to increase the number of rabbits 
than to diminish them. For reasons which he clearly 
explains, more buck rabbits are always killed by the 
trappers than does. Thus the does predominate in 
numbers, and, a few bucks being sufficient for a large 
number of does, are perpetually breeding and increas- 
ing the stock. 

The plan advocated by Mr. Rodier is so simple and 
easy that I cannot doubt it will be widely followed 
when known. No disease that might otherwise cause 
injury is introduced, no other noxious animal is pro- 
posed to be imported, but advantage is taken of the 
well-known natural laws which regulate the increase 
of life to effect in this instance a salutary decrease. 



A Great and Fast Passenger Steamer. 

The first trip of the new passenger steamer Puritan, 
of the Fall River line, from New York to Newport, via 
Long Island Sound, was made April 24, with much suc- 
cess. She attained a speed of over 20 miles an hour 
with 65 pounds steam. When her new machinery is 
worked down and full power applied, which is 110 
pounds, it is believed she will surpass in velocity any 
passenger boat afloat. 
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Time Serrers. 

How many men there are, hdlding good paying posi- 
tions as journeymen, who are really of no value unless 
kept constantly under the eye of the foreman or their 
employer ! They are simply time servers, who take no 
interest in the business they represent beyond the 
actual time necessary to count them a day's work. 
They work when closely watched because they are 
obliged to, not from any motive of honor or interest in 
the business. 

What can be expected of such workmen but that 
they will shirk their work and idle their time at every 
opportunity ? 

It you cannot give your employer your full time for 
which he pays, and take some interest in his business, 
you had better leave him at once. To this he is enti- 
tled, and has a right to expect it of you. 

If your mind is not upon your work, you Cannot ex- 
pect to accomplish it with any degree of satisfaction to 
your employer or credit to yourself. 

In going about from one shop to another it is a very 
easy matter to pick out the time servers. Upon the 
slightest pretext they drop their work to talk or look 
about, and are always ready to get out of the door the 
moment the clock strikes six, and their example is very 
rapidly followed by the apprentice or younger work- 
men. They have to be constantly watched, and this 
fact, being known to the firm, is not long in having its 
results. 

Employers are more generally knowing to the habits 
and qualities of the men they employ than the men 
often realize, and they invariably know who are the 
time servers among them, so that when there comes a 
convenient opportunity or a lull in business, these are 
the first to be discharged. 

It pays to be faithful and to do your best at all times, 
and more especially when your employer is not watch- 
ing. If you must idle away time, do it when he is 
about, but don't dishonor yourself or betray his confi- 
dence by taking advantage of his absence. 

This is one of the worst features of our American 
system. It is an example which is set by the older 
men, and which is readily adopted by apprentices, and 
it is the exception rather than the rule that we find a 
young man who is sufficiently interested in his own 
welfare and his employer's as well to give his full time 
and attention to his work. Those who do this are sure 
of success, and it is from among such that have risen 
those men whose names are written upon the pages of 
history as having made their mark in the world, and 
left behind not only pleasant recollections, but a shin- 
ing example that is worthy of a careful imitation. — 

Harness. 

< < ■ I » — 

Tbe Elementary Subattances. 

Professor W. Crookes, F.R.S., in his recent anniver- 
sary address before the Chemical Society remarked 
that the spectroscope gives us a power that enables us 
to peer into the very heart of nature. In the extent of 
its grasp, and the varied character of its applicability, 
it surpasses the telescope, and at least rivals the mi- 
croscope. The astronomer uses it iu studying the 
chemical composition and physical condition of the 
sun and the stars as if they were within touch. 

The biologist and physiologist find the spectroscope 
of value in studying the relations of animal and vege- 
table tissues and fluids. In terrestrial chemistry the 
spectroscope has already led to the discovery of several 
hitherto unknown elements. Bunsen and Kirchhoff 
discovered caesium and rubidium by its use. Professor 
Crookes found thallium, and Reich and Richter 
iridium. By studying spark spectra, Lecoq du Bois- 
baudran discovered gallium in 1875, and Drs. Glad- 
stone and Russell in this country have recently shown 
that a study of absorption spectra gives very interest- 
ing results. In his own investigation of the rare earths 
he had endeavored to reduce their number as far as 
possible by a searching examination of their properties, 
but in this investigation he had found that the task he 
had set himself was of a very complicated nature. 

The rare elements of the didymium group are four 
in number, viz., didymium, decipium, samarium, and 
lanthanum, and of these his own work aiid that of 
Continental observers prove that didymium has not a 
simple structure. By using a specially constructed 
binocular spectroscope, the absorption spectra of dif- 
ferent solutions of didymium nitrate could be auto- 
matically mapped, and from the results obtained by 
its use he is assured that didymium is not indivisible. 
From a recent study of the glow spectra of the pure 
oxides of tbe elements, he has found that after succes- 
sive fractionation of crude alumina, the red glow 
which is characteristic of this body gives place to traces 
of a complicated line spectra. By pushing the frac- 
tionation still further, he has been able to identify 
this line spectra with that of decipia, and has repro- 
duced it by adding decipia to the crude alumina. He 
is of opinion that by tbe fractionation of tbe crude 
alumina he has determined the presence of a rare ele- 
ment, or possibly a meta-element, in tbe alumina, but 
must devote much time to tbe subject before any de- 
finite conclusions can be drawn from tbe work. 
Id endeavoriDg to answer the question, What is an 



element ! it must be borne in mind that, taking didy- 
mium as an example, the different methods of frac- 
tionation applied to it yield different products, and 
that it is therefore obvious that even these parts of the 
original are not elemental in character; in other words, 
didymium is divisible in different ways. It is evident 
that chemists have not yet reached the " bed rock." 
At present we must wait for further light, and open 
what can be called a " suspense account," of which all 
these spectroscopically discovered new substances 
may be provisionally called meta-elements. It be- 
comes more and more probable that between the primi- 
tive atom and the molecule there is a gradation df ag- 
gregates of varying complexity, and that these aggre- 
gates have been mistaken in times past for the ele- 
mental atoms. 



Ordnance Work. 

According to the Engineering News, twelve six-inch 
ordnance rifles for the United States government are 
now being built by contract, six each at the South 
Boston Iron Works and the West Point Foundry. 
The forgings and material for the guns are being 
made by the Midvale Steel Company, of Philadelphia, 
their contract being directly with the government. 
■The contract for the guns was made last November, 
with the provision that the first gun should be com- 
pleted within six months. The construction of the 
guns is under the supervision of a naval officer, Lieut. 
Commander Eaton, U. S. N. 

The South Boston Iron Works also have the contract 
for furnishing the gun carriages, gun mechanism, and 
steering gear apparatus for the double turreted moni- 
tor Terror. The price is $200,000, and it is required 
that the work shall be completed and erected on the 
boat one year and six months from May 1. 

The gun carriages for the Terror are of the pneu- 
matic type, the recoil and counter recoil is against 
cushions of air. The gun on this carriage will run on 
a horizontal plane, instead of on an incline, as in the 
Sicard carriage on the Boston and Atlanta. The first 
of these new carriages is already at the Annapolis 
proving grounds and will be tested immediately. The 
cost to the government of this carriage is to be $19,000. 

The Terror's guns will be elevated by hydraulic 
power applied under the after part, the pivoted point 
being on the gun port. The gun is loaded from a 
three-cylinder revolver, the gun being lowered after 
firing until its chamber is in line with that of the cylin- 
der, at which moment a hydraulic rammer pushes the 
charge into the gun. This arrangement is similar to 
that used on the Vesuvius. 

Besides the work already mentioned, the South Bos- 
ton Iron Works are furnishing 200 projectiles for the 
new 12-inch rifle mortar, now at Sandy Hook, and the 
only one in the United States. The projectiles are 
of cast iron, pointed, with two copper bands about 
one-fourth inch wide shrunk on their exterior to per- 
mit their taking the rifling. The projectiles cost about 
$50 apiece. 
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Concernins Moths. 

Regarding moths, says the Upholstery Trade Review, 
many are not aware that the damage is done when the 
millers commence to fly, as their very presence indi- 
cates the absence of the worm. It is to prevent the 
miller incubating that precautions should be taken. 
A large proportion of the millers never hatch eggs, but 
die without causing any harm. The male miller, which 
does not fly, but runs very rapidly, is quite easily de- 
tected by his triangular shaped figure, but, keeping 
himself out of sight, he is not so easily found. His hid- 
ing explains the devious flights of the female in her 
search. The killing of one male is equal to the ex- 
tinction of many ordinary millers. The male miller is 
commonly known by the name of " silver fish." 

Sarpets are seldom troubled with moth worms except 
where hatched in a dark, unprotected space, and 
where it is moderately warm. It is for this reason no 
doubt that carpet houses are seldom, if ever, troubled 
by them, the stocks in the larger houses being disposed 
of between seasons. Nearly all the trouble from moths 
emanates from the furniture, the burlap inside the 
outer covering being their best field for work, where 
they can be free from annoyance and find plenty to 
eat. Many furniture dealers realize their danger, and 
cleanse the burlap used with naphtha. 

It is when the worms are either tired of their food or 
it lacks the nourishment that they desire that they 
seek an outlet and drop upon the carpet. 

Cleansing carpets by the naphtha process is regarded 
as the surest and most satisfactory where there is the 
slightest suspicion of moth eggs or worms. It is es- 
pecially adapted to pile carpets. Caution should be 
exercised as to the purity and clearness of the 
naphtha used and the thorough extraction of the 
grease, else the dirt adheres more easily than before. 
Where carpets are to remain in storage some time, 
the odor can be left in the carpet. A more thorough 
cleansing can be assured by having the carpet beaten 
first. A surface application of naphtha will drive the 
im purities through the article, to be absorbed by that 
whichis under it. 



Great Irrigation Works. 

The Russian government decided about a year ago 
to commence some irrigation works near Merv for the 
purpose of rendering the crown lands more suitable 
for the cultivation of cotton, and during the period 
which has since elapsed the first part of the scheme 
has been completed. A dam — 30 feet high— has been 
built across the river Murghab, in the Merv oasis, at a 
distance of fifty miles from the village of Sultanbund, 
and the vast quantities of water which are collected 
in this manner are being distributed to the surround- 
ing country by means of a network of sluices and 
canals. It is confidently expected that the continuous 
irrigation of the lands will be insured throughout the 
severest droughts. It appears that the Russians are in- 
tending to do their utmost to develop the crown lands 
in this district, as they are establishing a number of 
meteorological and other stations for the collection of 
information as to the temperature, moisture, and rain- 
fall. — Industries. 



A New Ailment from Wbeat. 

According to Le Oenie Civil, Dr. Dujardin-Beaumetz 
recently exhibited at the Paris Academy of Medicine a 
new alimentary substance — "fromentine" — which is 
obtained from wheat by the aid of special millstones. 
Fromentine is the embryo of wheat reduced to flour and 
deprived of the oil which it contains. The substance 
contains three times more nitrogenous substance than 
meat, and a strong proportion of sugar. Thus, the 
amount of nitrogenous matter in it is 51 per cent, 
while that of the richest meat, mutton, is but 21 per 
cent, and the proportion of digestible substance reaches 
87 per cent of the total weight. Hence it would appear 
that it might advantageously replace powdered meat 
as a concentrated food. It can be used for making 
soups, and even for making biscuits, the taste of which 
would not be disagreeable. 

The wheat germs employed are a by-product in the 
Scbwietzer process of manufacturing a flour whioh can 
be kept for a long time without deteriorating. 



A Scbool of Electricity at Princeton. 

The new department of Electrical Engineering at 
Princeton University is to be opened next autumn, and 
examinations for admission thereto as well as for the 
regular classical and scientific departments will be held 
in the principal cities of the East and West during the 
latter part of June. Catalogues giving full particulars 
in regard to this new course are obtainable . of the 
college registrar at Princeton, N. J. 

It is of some interest to observe the number of prizes 
that are given in one of our larger universities during 
a college year. Ever since the establishment of the 
fellowship system at Princeton the numbers in attend- 
ance have increased and the standard of scholarship has 
been raised. There are the following fellowships open 
to competition by graduates of any university: Fel- 
lowship in Biology, which brings an income to the in- 
cumbent of $400, Social Science Fellowship $500, Eng- 
lish Fellowship $400, Archseological Fellowship $400. 
The members of the senior class may compete for the 
following fellowships : Mental Science $600, Experi- 
mental Science $600, Mathematics $600, Classics $300, 
History $250, Modern Languages $350. 

There are fifteen prizes offered during the senior 
year, eight in the junior year, three in the sopho- 
more and one in the freshman year. Those who enter 
the freshman class next autumn will be eligible to 
compete in their sophomore year for the Steinecke 
prize for the best student in the classics. This prize of 
$1,500 is the largest prize offered by any college in this 

country. 

-•«•>» 

Wllmerdlne, Pa., a Model Vowa, 

George Westinghouse, proprietor of the air brake 
patent, which made him wealthy and famous, proposes 
to build a town for his employes at Wilmerding, near 
Allegheny, Pa. He has bought 600 acres of land, 
and will spend $3,000,000 in improving it. A new 
machine shop, costing $1,000,000, will give employment 
to 5,000 hands, and turn out five times the work done 
at the present mills in Allegheny. The place is to be 
modeled after Pullman, 111. There are 42 plots in the 
town site, each containing a number of lots. One of 
them will accommodate a fine hotel and a handsome 
club house, to be built together, and to form the most 
pretentious structure architecturally in the new city. 
Lots that are not taken by employes or others by a • 
certain date will be built on by the company. About 
two hundred houses are now under way. The im- 
provement company has bought 625 feet of frontage on 
the Monongahela River, near Fort Perry, to establish 
waterworks capable of supplying 20,000,000 gallons a 
day. Sewers are now being laid in every street, and 
natural gas will be used exclusively tor ■ i\xe\.— Spring- 
field Republican. 

♦ « » » ♦ — 

It appears the first report of the time made; by the 
new steamer City of Paris, on her first voyage to this 
city, namely, 7 d. 11 h. 33 m., was incorrect. It should 
be 6 d. 18 h. 53 m. 
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LABIMEB'S HINGE. 



AN IMFBOVED HINGE. 
A double flush hinge, adapted to be used as a single 
or double hinge, is shown in the accompanying illus- 
tration, and has been patented by Mr. William S. Lari- 
mer, of Floodwood, Ohio. The hinge is formed in three 
parts, two of the parts being secured to the parts to be 
hinged, while there is an intermediate rotary support- 
ing piece, formed with a flat face extending from end, 
with concave recesses and lugs having convex sides, 
and shoulder which abuts against one of the fixed parts 
when the hinged parts are in the same plane. One of 

the hinged parts 
may also, by this 
construction o f 
hinge, be folded 
entirely back so 
as to rest upon the 
other part, espe- 
cially fitting it for 
use in the case of 
upright lids of pi- 
anos, as the lid 
may be folded 
back on top of the 
piano out of the 
way. The hinge 
is intended to be 
used with doors, 
desk lids, covers, 
etc. The intermediate rotary supporting part may 
be omitted when it is desired to use the hinge as a 
Bingle hinge. 

^ < ■ I »i 

AN IMFBOVED OIL CAN. 
The bottom of this oil can is made stout or rigid, as 
there is no necessity to spring or flex it for the purpose 
of discharging the oil. Within the spout, near the 
body of the can, is a tube lapering downwardly, this 
tube being closed at its top, but having only a con- 
tracted aperture at its bottom. This tube is provided 
with an intermediate vent or air aperture passing 
through the side of the spout immediately above a 
drip pan, the tube serving the double purpose of drain- 
ing whatever oil may gather in the drip pan back into 
the can and also as an air vent 
when the can is in use. The ta- 
pering shape of the tube helps it 
to draw off the drip and also to 
more effectually act as a vent, 
while it is diflicult for the oil to 
enter the smaller end of the tube 
when the can is inverted. This 
can can be used with the heavi- 
est and thickest kinds of oil, it 
only being necessary in such case 
to proportionately enlarge the 
openings to the spout and vent. 
It has been patented by Mr. 
Henry Muller, of No. 551 Tenth Avenue, New York 

City 

— . ^ I » I » 

AN IMFBOVED CAB COUFLINO. 
The illustration herewith represents an improved 
double automatic car coupler which has been patented 
by Mr. Manuel M. Carmona y Valle, of No. 8 Calle de 
la Encarnacion, City of Mexico, Mexico. It is designed 
to be entirely automatic, being of simple construction, 
having great resistance and no loose pieces, while it 
can be disengaged from either car, and cau be used in 
connection with cars furnished with the common coup- 
ler. The drawbar spring at the rear of the drawbar 
has follower plates and a drawbar cage with keys ar- 
ranged in the ordinary manner. Through the draw- 
head extends a horizontal bore or slot adapted to re- 
ceive a coupling pin, held in the position shown in Fig. 
1 by a spring abutting against a stop carried by the 
car body, the free end of the pin carrying a forwardly 
extending arm. Upon the other end of the pin is 
mounted a lever having at its forward end a coupling 



link, while the rear end of the lever is forked to em- 
brace a rod connected with the car body, or such rear 
end may be connected to a spring, for adjusting the 
link at about the desired height. As two cars come 
together the forward lengths of the coupling links bear 
against the inclined arms of the opposing coupling 
pins, moving them against the tension of their springs 
until the extended end of each of the pins clears the 
forward link length, when the springs act to throw the 
pins into coupled position, as shown in Fig. 1. To use 
this coupler with the ordinary forms of coupler, a 
simple form of saddle is provided, to be passed over 
the drawhead, and having eyes through which the 
coupling pin is passed. To these eyes are connected 
rearwardly extending auxiliary drawbars, which pass 
through apertures In the rear drawbar plate. This 
coupler is designed to be used automatically, even if 
the couplers are not of the same height or if they devi- 
ate laterally, while with its use no change is required in 
platforms, and it is applicable to both freight and pas- 
senger cars. A link and pin can also be added, if de- 
sired, and used in connection with it in going up steep 

grades. 

* < t > > 

A LAMF HEATEB FOB VESSELS. 
A device for use in connection with lamps, to utilize 
their heat in heating a vessel placed above the flame, 
is shown herewith, and has been patented by Mr. John 
W. Zinn, of Hawthorne, Fla. The device consists of a 
base of flat or band metal in the form of a ring, and 
having slots in which are hinged arms or uprights. The 
upper end of each arm is slitted vertically, and the di- 
vided ends bent in opposite directions, one of such di- 
visions of each bifurcated arm forming a hook for sus- 
pending the device from the upperedgeof the chimney 
of a lamp, while its opposite division is made slightly 
higher than the hook, these higher portions serving to 
support a suitable vessel above the chimney. The 
arms have slight projections, forming spring catches, 
to be sprung over the upper edge of the base to hold 



chine, at right angles with the forward beaters, which 
carry it downward and along the lower screen, freeing 
the cotton from heavy sand, etc., which escapes into 
the lower compartment. The cotton is then thrown 
against the rear beaters, and by them thrown against 
and along the top screen, removing dust or other im- 
purities, the cotton being finally cast upon the delivery 
cylinder, and carried out past the air gate and dis- 
charged from the machine. 

^ < » > » 

IMFBOVED FEED OB NOSE BAG FOB HOBSES. 
The accompanying sketch illustrates an improved 





ZINN'S HEATING ATTACHMENT FOB LAMFS. 

the arms In upright position, but when the device is 
not in use these arms are folded within the base, as 
shown in one of the views. 




CABUONA'S CAB COUPLING. 



AN IMFBOVED SEED COTTON CLEANEB. 
The illustration herewith represents a machine de- 
signed to draw seed cotton from a storehouse, wagon, 
or other point, by suction, thoroughly clean it from 
sand, dust, and other foreign substances, and discharge 
it without passing through the fan. The machine has 
been patented by Mr. William M. Wilson, of Friar's 
Point, Miss., and the small figures represent transverse 
and longitudinal sections. From the bottom and top 
of the machine tubes are carried to the side, the top 
tube being united to the bottom tube at the base of 
the machine in a single pipe, at the extremity of which 
is an exhaust fan. The inner ends of these tubes are 
in vertical alignment, and a third tube is carried from 
the opposite side of the machine to a wagon or 
storehouse containing the cotton to be cleaned. 
A series of three transverse shafts are journaled 
upon longitudinal beams, beaters being secured 
upon the forward and intermediate shafts, and 
these beater shafts revolving in opposite direc- 
tions, each radiating arm of the beaters having 
a sheer in an opposite direction, as shown in 
the small sectional view. The rear shaft car- 
ries a corrugated, fluted, or brush-covered de- 
livery cylinder. The interior of the machine is 
divided into three compartments, an upper and 
a lower one being connected with their respec- 
tive exhaust tubes, while the central one is con- 
nected with the delivery tube, and is to receive 
the seed cotton, which is propelled through this 
compartment by the beaters to the delivery 
cylinder. The division into compartments is 
made by upper and lower screen partitions. A 
vertical gate or gravity air valve is pivoted in 
the rear upper end of the machine, within the 
central compartiuenti immediately to the rear 
of the delivery cylinder. In operation the cot- 
ton is drawn by the exhaust fan into the ma- 
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FEED BAG FOB HOBSES. 

feed or nose bag for horses, letters patent for which 
are owned by the Champion Feed Bag Company, of 
No. 381 Pearl Street, New York City. The bag is con- 
structed of canvas or equivalent material, but its top is 
of greater diameter than the bottom, and it has a 
protruding portion or pocket on its under side when 
the bag is attached to the head of a horse, preventing 
the feed from falling out of the bag as the horse ele- 
vates his head. The bag is also provided with two 
ropes instead of the ordinary one for easily and com- 
fortably holding the feed bag in the best position upon 
the horse's head while the animal is feeding. 



Bakers, liOok Oat! 

The fact that flour mills have been set on Are by the 
combustion of the particles of dust floating within the 
mill is conclusive ; but that bakeries are liable to the 
same mishap we have not seen reported before. 

" That fine organic particles suspended in the atmo- 
sphere will form explosive mixtures as dangerous as 
fire damp or coal gas was again illustrated," says the 
Chemist and Druggist, London, " recently in a Paris 
bakery, at 43 Rue Croix-des-Petits-Champs, near the 
Banque de France. There, as in most bakeries, a 
cloth shoot was employed for bringing the flour from 
the storeroom upstairs down to the kneading troughs 
in the bakery. Somehow a movable gas jet came into 
contact with the cloth, and burned a hole through, 
when a terrific explosion took place, blowing out the 
front windows, and making the whole shop a perfect 
wreck. Unfortunately, besides material damages, the 
accident caused severe personal injuries to two men, 
one a journeyman baker, whoseface was badly burned, 
and a passer-by who was wounded in the head by the 
flying debris." 



Tfie Medical Press says there is a talk of applying 
telephones to the infectious wards of the French hos- 
pitals, so as to enable the sick people isolated in their 
contagious sufferings to have the comfort of hearing 
their relatives' voices without any risk of conveying in- 
fection by an interview. It certainly is a very humane 
idea, and would not — one would think — be a very costly 
one to carry out. Why not try the telephone in some 
of the infectious wards of our own hospitals ? 




WILSON'S SEED COTTON CLEANEB. 
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ENVELOPE ADDBESSIN& UACHIITE. 

One of the most important requisites of business cor- 
respondence is that the envelopes should be addressed 
in a manner not only providing every possible safe- 
guard against misdirection, but also against being 
missent by the rapidly working postal clerks who have 
not time to carefully decipher obscure superscriptions, 
but must throw each letter to its respective pouch by 
the impression formed on the first glance. 

The R. H. Smith Mfg. Co., of Springfield, Mass., who 
make a specialty of everything in the rubber stamp 




ENVELOPE ADDBESSINQ MACHINE. 

line, have recently put on the market a new device, as 
shown in above engraving. It is called Smith's Patent 
Lever Self -inker No. 3, and is, in fact, a miniature print- 
ing press of simple but effective construction, especially 
designed for printing the addresses on envelopes, postal 
cards, and shipping tags, which it does rapidly and in a 
most perfect manner, using their well known metal- 
bodied rubber-faced type, a font of which is furnished 
with each press, and the office boy can in his leisure 
moments set up the addresses and print a comple- 
ment of envelopes for each of the firm's regular cor- 
respondents, returning them to the envelope boxes in 
which they came, simply taking an imprint on a slip 
of paper and folding in with imprint exposed to index 
them, leaving in convenient form to use from and en- 
abling the boy to see and replenish any kinds running 

low. 

^ < ■ > » 

,, Carltle described his indigestion "like a rat 
gnawing at the pit of his stomach," and said his best 
physician was a horse. Some one has jocosely re- 
marked the outside of a horse was the best thing for 
the inside of a man. Calvin was a sufferer from indi- 
gestion, so was Emerson, so was Cowper, so was Dar- 
win, so indeed were many of the great men of modern 
times. An old physician used to say: "Tell me how 
a man digests, and I will tell you how he thinks." 



A GAS BTTBNEB FOB HEATING PVBPOSES. 

The illustration herewith represents a gas burner 
which has been patented by Mr. Phillip Lesser, of 
Ridgway, Pa., Fig. 1 giving a general view of its ap- 
pearance, and Fig. 3 showing a broken sectional view. 
The base casting is made with a central elevated plat- 
form and a narrow channel or chamber surrounding 
the whole interior of the burner. Upon the upper 
edges of the outer walls of the base casting is bolted a 
cap plate, the bolts being passed through longitudinal 
flanges covering the exterior channel of the base, while 
the central portion of the cap plate consists of a longi- 
tudinal elevated chamber, the side flanges having num- 
erous perforations for the escape and burning of the 
gas at the sides of the central elevated chamber. The 
gas is admitted to this central chamber above the top 
of the elevated portion of the base through an opening 
in which a gas pipe may be fitted, the gas becoming 
then heated, and expanded and mixed with air, when 
it passes downward and enters the surrounding chan- 
nels formed in the base, as shown by the arrows, and 
in this heated and expanded state issues from the 
burner perforations, producing intense heat. 

• ^ < » > >i ■ 

THE VYBNWY LAKE OF THE LIVEBPOOL WATEB 
WOBKS. 

One of the grandest engineering works of modern 
times, undertaken by the Corporation of Liverpool to 
supply that city and its suburbs with abundance of the 
purest water from a sequestered valley high up among 
the mountains of North Wales, is now approaching its 
successful consummation. It is the more interesting, 
because it deals with the primeval features of Nature 
by a process of artificial restoration, creating once more 
a lake, which will be the largest in Wales, and not the 
least beautiful, where Nature, by her own engineer- 
ing, toward the close of the Great Ice Age, scooped a 
vast basin in the Silurian rock and made a lake, which 
afterward, by the rapid disintegration of the rocks, 
under more severe extremes of temperature than are 
now experienced, became silted up, and gave place to 
an alluvial plain cultivated and inhabited by a few 
villagers. It is now again converted into a greater lake, 
to be Used as a reservoir of water for the supply of a 
million people dwelling seventy miles away. The popu- 
lation supplied by the Liverpool water works is already 
806,000, and will much exceed 1,000,000 soon after the 
Vyrnwy is made available. Across the intervening 
country of mountain, woodland, and lowland pastures, 
the Vyrnwy aqueduct is now completed. "It will be," 
says Mr. Q. F. Deacon, the engineer-in-chief of the 
works, in his report on the subject to the Corporation 
of Liverpool, " the longest yet constructed. To the dis- 
tributing reservoirs at Prescot its length exceeds 68, and 
to the Town Hall at Liverpool 77 miles — 32 miles longer 
than the famous Claudian aqueduct, and 15 miles longer 
than the course of the Anio Novus, which, for the last 



six miles toward Rome, was carried by the same arches 
as the Aqua Claudia." 

The sources of the Vyrnwy are six main streams and 
many smaller rivulets, rising in mountain moorlands 
from about 2,200 feet to 1,300 feet above the sea level, 




LESSEB'S GAS BVBNEB FOB HEATING PTTBPOSES. 

and pouring directly into the natural rock basin which 
has been alluded to. This upland recess, with lofty 
mountains at its head and hills along both sides, ex- 
tends nearly five miles in length, and its level bottom is 
about half a mile wide. It was undoubtedly the bed 
of a lake, cut out by a glacier, like most of the lakes of 
Switzerland and of Scotland. The natural bar of 
harder rock at the lower end of this valley, here a nar- 
row gorge, the lower lip of the ancient lake basin, re- 
mains considerably higher than the rock stratum below 
the alluvial and peat deposit in the valley behind it. 
Mr. Deacon has been able to use the bar of rock as the 
foundation of his immense dam of solid masonry clos- 
ing the lower end of the Welsh valley. 

The construction of this dam, which is, we believe, 
unequaled in some features by any other work of its 
kind in the world, is worthy of special description. Mr. 
G. F. Deacon, who succeeded the late Mr. Thomas 
Duncan as water works engineer to the Liverpool Cor- 
poration in 1871, recommended the formation, by dam- 
ming across the valley, of a lake nearly 5 miles long, 
draining an aggregate area of 23,200 acres. The 
level of the lake would be about 817 feet above sea 
level, and he proposed a course for an aqueduct to 
Liverpool. 

On July 14, 1881, in the presence of an influential 
company. Earl Powis laid the foundation stone of the 
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masonry dam. It has since been carried out by Mr. 
Deacon solely, as engineer-in-chief. 

It has been constructed at Vyrnwy under conditions 
very similar to those of the Furens reservoir, in France, 
and of the Karakvasla dam, near Poonah, in India, 
constructed by General Fife, R. E. The rock bar cross- 
ing the lower end of the valley was laid bare by an ex- 
cavation 1,100 feet long, 120 feet wide, and from 40 to 
60 feet below the surface, removing the alluvial deposit 
of that thickness and the loose bowlders, while the 
sloping rocks were benched or stepped to make a 
thoroughly solid foundation for the masonry. The 
river was diverted, and the building was then begun. 
The stone of which the dam is built was taken from a 
quarry about a mile distant, to the north. This stone, 
like that of the foundation, belongs to the rock strata 
of the Lower Silurian system. It is a hard, durable, 
dark gray stone, weighing 2 06 tons per cubic yard, and 
having a specific gravity of about 2'721. Stones weigh- 
ing 10 tons were the largest size allowed to be built into 
the work, but the average weights were : Stones under 
2 tons, 45'99 per cent ; stones from 2 to 4 tons, 20'86 per 
cent ; stones 4 tons and upward, 33'15 per cent. The 
lower beds of these stones, if not perfectly flat, were 
roughly dressed to a plane surface, and any overhang- 
ing pieces or undue projections were cut off. They 
were then washed by jets of water under the pressure 
of a 140 foot head. 

The stone was too hard for pick work ; hammer and 
chisel, or hammer and set, were, therefore, almost ex- 
clusively used. When brought to the dam by locomo- 
tives and wagons running on a 3 foot gauge railway, 
they were lifted into position by steam cranes and de- 
posited on a bed of Portland cement mortar. The in- 
terstices between the large stones, when important 
enough, were then built up with smaller ones, around 
which cement concrete was rammed. On the finished 
surfaces so obtained fine Portland cement mortar was 
again spread, in which other similar stones were set and 
beaten down with heavy malls. No grouting of any 
kind was allowed, the necessary intimate mixture and 
density being obtained by ramming. The cement mor- 
tar was at first made with cleanly washed sharp river 
sand, in the proportion of two parts of sand to one of 
cement. This was afterward abandoned for a mortar 
made of one part of pulverized rock mixed with two 
parts of clean river sand, and of this two parts were 
mixed with one part of cement. From this pulverized 
stone, sand, and cement a stronger mortar was ob- 
tained than from sand and cement only ; the mixture 
also was quite free from " shortness." As the wall 
was raised the proportion of cement was somewhat 
diminished. 

After Mr. Hawksley retired from the joint engineer- 
ship, and in consequence of certain statements that he 
had made, the Liverpool Corporation instituted a scien- 
tific inquiry into the stability of the structure and the 
quality of the materials employed. One of those who 
then examined it was General Sir Andrew Clark, R.E., 
then Inspector-General of Fortifications. In the course 
of the inquiry a vertical shaft was sunk and a heading 
driven into the heart of the dam. Eleven large blocks 
of the concrete filling were removed. When tested, by 
Professor Unwin, F.R.S., and Mr. Kirkaldy, they were 
found to bear, before crushing, an average load of 800 
tons per square foot. The masonry was found to be of 
the highest character, both as to the concrete filling 
and mortar bedding. Of the cement, the average ten- 
sile strength was 6]4 "wt. per square inch. Sir Andrew 
Clark said of this masonry that " nothing short of an 
earthquake could possibly disturb it." 

The total length of this huge masonry dam across the 
mouth of the valley is 1,173 feet ; its greatest thickness 
at the base is 120 feet ; its height, from the lowest part 
of the foundation to the parapet of the carriage road 
on the top, is 161 feet, and from the bed of the river or 
lake, 101 feet ; the height from the bed of the lake to 
the sill for the overflow of water is 84 feet, which will 
thus be the maximum depth of the lake. The dam has 
a " batter," or slope, above the level of the ground, to 
the degree of 1 in 1'5 on the lake side and 1 in 7 '27 on 
the outer side. The total quantity of masonry in this 
dam is 260,000 cubic yards, weighing 509,700 tons. The 
illustration is a view of the outer side of the dam, from 
a sketch taken by our special artist, Mr. W. Simpson, 
in the autumn of last year, before the rising of the 
water in the lake, and while the building of arches on 
the summit, of which there are thirty-three, elliptical 
in form, with spans of 25 feet, was still in progress. 
These arches now support a viaduct for the carriage 
road, 19 feet wide, and two side pathways ; also two 
finely proportioned towers, containing shafts and ap- 
paratus controlling the valves in the two tunnels 
through the dam below, to regulate the compensation 
discharge of water from the lake to the river Vyrnwy. 
B'rom the valley below the lake the outer side of the 
whole structure appears complete, and these two tun- 
nels are seen with the streams of water flowing from 
them down the valley. Each aperture is 15 feet 
in diameter; but at present both have been filled 
up with brickwork and cement, to allow the lake 
above tc flll with water, leaving only, in the center 
nf eacli tunnel, an iron pipe governed by two 



valves with the. apparatus in the towers, to regulate 
the outflow of compensation water to the river. 

The discharge water to be conveyed by the aqueduct 
to Liverpool will pass from the lake by a tunnel, and 
will be flrst strained through very flne copper wire 
gauze in the " Vyrnwy Tower." 

The Vyrnwy Tower, some three-quarters of a mile 
distant from the dam, is a very graceful structure, 
standing in 50 feet depth of water, 140 feet from the 
shore. The total height of the tower is 160 feet ; the 
outside diameter at the base is 47 feet, which tapers 
slightly toward the top. The inside diameter is 30 feet 
6 inches. The outer casing is of the same gray masonry 
as the dam, and the inside is built of cement concrete. 
This tower serves two purposes : it is the point at which 
the water is drawn from the lake, and serves to supply 
the aqueduct from near the surface of the lake, what- 
ever may be the level ; and within it also all the water 
is strained clear of suspended organic matter and im- 
purities before it is sent on its course to Liverpool. — 
Illustrated London News. 



THE TOBFEDO BOAT STILETTO. 

BY GEOKOE P. W. HOLUAN, LIEUT. U. 8. N. 

The Stiletto, illustrated in this issue, built at Bristol, 
R.- 1., by the Herreshoff Manufacturing Company, was 
launched February 25, 1885, and was purchased by the 
government in the summer of 1888 for use as a torpedo 
boat. 

She is a high pressure, single screw, wooden vessel of 
31 '8 tons displacement to the load water line, 90 feet 
long between perpendiculars, 94 feet long over all, of 11 
feet beam, of 8 feet depth from level of sheer plank, 
and of 2 feet 10 inches draught. 

In her construction lightness is combined with 
strength. The framing Is of white oak, the keel being 
in two lengths, scarfed and bolted together ; the gar- 
boards are side-bolted to the keel ; and the frames, 
spaced 15 inches, and extending from the gunwale to 
the keel, are securely bolted to the latter and to the 
garboards ; plank floors extend across the keel, to 
which and to the frames they are bolted ; the frames 
are strung together by a thick strake 2 feet above the 
water line, a top strake, and a gutter strake lapping 
over the top strake and the ends of the deck beams ; 
the stem and the stern post are of white oak siding. 
The hull is strapped diagonally with iron straps to pre- 
vent working and twisting, those in the wake of the 
engine room and flre room being of extra strengthiand 
crossing in opposite directions. These straps are outside 
the frames and inside the planking. The deck beams, 
of oak, are fastened to the frames by malleable iron 
knees, lightened by holes and bolted through. The 
side planking is in two thicknesses, butts and seams 
breaking joints. The inner planks are of white pine, 
the outer of yellow pine from garboards to the thick 
strake and of white pine above them. The deck plank- 
ing is in two thicknesses of white pine. The seams are 
not calked, but a layer of white lead is placed between 
the two thicknesses. 

The boat is divided by five bulkheads into six water- 
tight compartments. The collision bulkhead is 7}^ 
feet abaft the forward perpendicular. The anchor chain 
stows in the compartment formed by this bulkhead. 
The second compartment, 24 feet long, contains the 
officers' cabin and state-room and the steering gear ; 
the third, 18}^ feet in length, is the boiler room ; the 
fourth, 11 feet long, is the engine room ; the fifth, 24 
feet from -bulkhead to bulkhead, contains the galley 
and the quarters for the crew ; and the sixth, 5 feet 
long, is a store room. 

The second compartment is entered through the con- 
ning tower, the third, fourth, and fifth by hatchways, 
and the sixth through a manhole. The flre room hatch 
cover is fitted with a spring catch, and this, as well as 
the other covers, can be opened from above or below, 
and egress is easy in case of accident. 

The interior receives light in the daytime through 
the hatches and through fifteen dead lights on each 
side. Oil lamps are used at night. 

The conning tower, about 4 feet in diameter, rises 2^ 
feet above the deck, and has glazed slits for an all- 
round view. From a platform within, the helmsman 
has conveniently at hand the steering handles, the ap- 
paratus for signaling to the engine room, and the 
whistle lever. 

The boat can be steered by hand or by steam. In 
the flre room, on the starboard side, is a steam steering 
cylinder, with a stroke of 24 inches. To its pistoB are 
connected two piston rods — a forward and an after one 
— traveling through stuffing boxes in the cylinder 
heads. The piston, with its rods, forms, virtually, a 
part of the starboard wheel rope, the after rod being 
connected by steel wire rope to the rudder yoke and 
the forward rod, by wire rope and chain, passing 
around a fair-leader, to a transverse rack forward of^the 
steering wheel. The port end of the rack is connected, 
by chain and wire rope passing around a fair-leader, to 
the port end of the rudder yoke. The steering wheel 
is attached to a horizontal spindle, the forward end of 
which bears a small geared wheel. The spindle can be 
pushed slightly forward or pulled aft in its bearings, and 



can be locked in either position by a small drop pawl. 
When pushed forward, its geared wheel engages with 
the teeth of the rack, and, when aft, it engages with 
multiplying gearing connected with the rack. The lat- 
ter position, giving more power to the wheel, is habitu- 
ally used in steering by hand power alone. The spin- 
dle has a slight lateral play in its bearings. Its after 
end is connected by a system of light rods and bent 
levers with the valve of the steering cylinder, so that 
whenever the wheel is turned to starboard or to port, 
the spindle works to one side or the other, and the 
valve is moved to open the forward or after steam ports 
of the cylinder. When rotation of the wheel ceases, the 
spindle resumes its middle position and the valve is 
centered. Thus, the steam steering gear is always at- 
tached, and it is only necessary to turn on steam to the 
cylinder when it is desired to use it. 

The boiler is a Herreshoff patent square tubular, or 
coil, boiler, 66 inches square outside and 7 feet high, 
with ten flats of pipes, 58 inches square, the pipes de- 
creasing in diameter from 8}^ inches in the flrst two 
flats to 1^ inches in the last two, giving a heating sur- 
face of 552 square feet on the inside of the pipes. 
Weight of boiler, 10,348 pounds. The separator, of 
wrought iron, is 6 feet high and 18 inches in diameter. 
Under the cabin is a water tank with a capacity for 200 
gallons, joined by piping with one under the boiler and 
flring flat, holding 800 gallons. A steam injector and a 
Blake steam pump connect these tanks with the 
boiler. 

In the boiler room is a steam ejector for freeing the 
compartments from water in case of leaks. 

Abaft the boiler, and in the same compartment, is 
the coal bunker, holding seven tons of anthracite. 

There is one furnace, with two doors opening aft. 
Grate surface, 21 square feet. The ashes pass out by a 
chute through the bottom. The smokestack is jacket- 
ed, the space within the jacket forming an efficient 
ventilator when working with open flre room. 

Forced draught is given by a centrifugal fan, SJ^ feet 
in diameter, driven by an independent engine, d% 
inches by 6 inches stroke. 

The engines are vertical direct-acting Herreshoff 
compound condensing engines, with two cylinders act- 
ing on cranks at 90*. Diameter of high pressure cylin- 
der, 12 inches ; of low pressure cylinder, 21 inches. 
Stroke, 12 inches. Weight of engines, 4,275 pounds. 
The cylinders are supported by eight upright steel rods, 
1^ inches in diameter, rising from the bed plate and re- 
enforced by stay rods and braces. The bed is of steel 
plate, cut for the cranks, and with lighting holes in the 
middle. The thrust and engine bearings are attached 
to this bed and the engine is not Otherwise secured to 
the hull, thus reducing the liability to derangement of 
the engine to a minimum in the event of damage to the 
hull. Around the top and bottom of the cylinders are 
lines of ports controlled by ring valves, the valves at 
top and bottom being connected by stay rods, and the 
whole being surrounded by the steam chest and jacket- 
ed. Each pair of valves is worked by four stems se- 
cured to the lower ring at equal distances apart and 
connected at their lower ends to a orosshead and 
a Y-shaped rock shaft attached to the link block. 
Steam is taken from the center of the valve, and ex- 
hausted from the ends. In this engine the cylinder is 
at all times surrounded by live steam, and is, therefore, 
always kept at the temperature adapted to the most 
efficient working. The valves are balanced. The clear- 
ance is small, and, as steam is admitted all around the 
cylinder at once, there is but little wire drawing. 

The condenser, of copper, is 5 feet long and a feet in 
diameter, over all, and contains 684 tubes. .Water is 
driven through it by an independent centrifugal pump, 
making 740 revolutions at full speed. 

Six pumps are bolted to the bed plate, worked by re- 
ciprocating arms attached to a crosshead on each en- 
gine : Two air pumps from condenser to hot well, two 
feed pumps from hot well to boiler, and two force 
pumps from separator to boiler. 

The shaft is of mild steel, Z% inches in diameter, 
made in two parts, of a total length of 84J feet, and 
weighing 1,000 pounds. 

The screw, of bronze, is four bladed ; diameter, 48 
inches ; pitch, 80 inches ; weight, 250 pounds. 

The armament, which the boat is now awaiting, will 
be Howell automobile torpedoes for attack, and for de- 
fense a Hotchkiss revolving cannon, hand grenades, 
and small arras. 

It was originally contemplated to fit the boat with 
two bow tubes for ejecting the torpedoes ahead, di- 
rectly in line with keel, but this plan is abandoned in 
favor of the better one of having a torpedo gun 
mounted forward, on deck, and capable of train so 
that torpedoes may be discharged in any direction 
comprehended within an arc considerably in excess of 
180°. The gun and torpedoes are now being made at 
Providence by the Hotchkiss Ordnance Company. 

The enviable distinction belongs to the Stiletto of 
having made, first, the highest recorded speed for a 
boat (a) of her length and (&) of her displacement, over 
a measured nautical mile course, and, second, the high- 
est recorded speed for a three hour trial for a boat of 
her displacement carrying a load (in coal, water, crew, 
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anchors aud gear, and dead weight representing arma- 
ment) of one-third of that displacement. 

Her best recorded run over the measured nautical 
mile was made in 2 m. 35 '3 sec, or at the rate of 
23'195 knots, equal to 36'709 statute miles per hour. 
During this run the pressure in the boiler was 164'5 
pounds, intermedial 36 5 pounds, vacuum 19 inches 
(mercury), air pressure in fire room 3"5 inches (water), 
horse power, estimated, 560. 

During a three hour continuous run at full power 
she made 59 nautical miles, giving an average of 193^ 
knots, equal to 22'646 statute miles per hour. While 
this run was in progress, time was taken twice over the 
measured nautical mile course, no notice being given 
to engineers or firemen, nor any attempt made to spurt 
the boat, and she was found, from the mean of the 
two observations, to be making 19"616 knots. Average 
number of revolutions for the three hours, 888 per 
minute. Horse power, estimated, 880. 

In her contests in speed with other boats she has 
won a high reputation, trying the issue unhesitatingly 
with others much superior in size. Her two most nota- 
ble races have been, one in June, 1885, with the Mary 
Povvell, and the other in July of the same year as a con- 
testant in the American Yacht Club regatta. In the 
former race, without being pushed to the utmost, she 
beat the famous Queen of the Hudson by 6 minutes in 
a run from the foot of West 23d Street to Tarrytown. 
In the latter race, being entered with the Atalanta, 
Radha, Cramps, " 246," Utowana, and seven others, she 
made the run from Larchmont to New London in 
4 h. 13 m. 81 sec, beating her chief rival, the Atalanta, 
by 40 m. 19 sec, but not securing the prize, the judges 
deciding that she had not rounded the buoy at the 
finish, a fatal technical deficiency, but one of no ma- 
terial consequence whatever as regards the distance or 
time. 

Since her acquisition by the government she has, of 
course, been entered in no races, but various runs 
made over the measured mile under varying conditions 
of load and steam show that she has suffered no di- 
minution of power. She bids fair to live a long and 
useful life. In her present solitary condition she 
serves excellently as an instructional boat for officers 
and seamen. Accompanied by sisters, valuable prac- 
tice in fiotilla evolutions would be possible in peace, 
and in war the naval contingent, that right arm of 
our coast defense, would be so much the more mus- 
cular. First class or sea-going torpedo boats should 
compose our fiotilla of the future, capable of operating 
in all weathers and with a large radius of action. 
Second class boats, among which the subject of this 
article is rated, are of chief value in defense of harbors 
and of inclosed waters, and will be able to serve, in 
other than very stormy weather, in operations extend- 
ing to about two hundred miles from the coast. 

Five tons of coal will drive the Stiletto 112 knots at 
a speed of 18 knots per hour, and 515 knots at a speed of 
11 knots per hour. Each ton of coal additional will in- 
crease the mean draught ^ inch and will add about 20 
knots to the former distance and 100 knots to the 
latter. 

In a rough sea test, to ascertain the strength of the 
boat and its qualities in heavy weather, remarkably 
good behavior was manifested. The boat rolled but 
little when put in the trough of the sea and, steaming 
head on, spray alone came aboard, no solid water being 
shipped. The distance run was 41 '17 knots and it was 
made in 2 h. 22 m. 41 sec giving an average of 17'31 
knots, equal to 19'93 statute miles per hour. 

Our illustrations give. Fig. 1, a view on deck looking 
forward; Fig. 2, the interior of the conning tower; Fig. 
3, a view on deck looking aft; Fig. 4, the after part of 
the quarters for the crew; Fig. 5, the boat as seen from 
astern; Fig. 6, the helmsman at his post and the officers' 
stateroom; Fig. 7, the engine room; Fig. 8, the boiler 
room; Fig. 9, the galley; and Fig. 10, a broadside view 
of the boat. 

The Stiletto, aside from the beauty of her model and 
the wonderful record achieved, and beyond the ad- 
miration evoked by the striking originality of her com- 
ponent parts, to the harmonious working of which her 
success is due, excites particular interest from the 
fact that she is the first torpedo boat designed for the 
use of automobile torpedoes ever owned by the United 
States. 

The government has, up to a r.ecent date, relied 
mainly on spar torpedoes for use in torpedo warfare. 
Nearly all our monitors, a few of our tugs, and all of 
our ships, from the close of the civil war to the begin- 
ning of the present era of "the new navy," have been 
fitted with them, and each ship has been and still con- 
tinues to be furnished with at least one steam launch 
provided with means for operating them. 

With the exception of these launches, we have 
owned but few torpedo boats, properly so designated, 
and of these few but one, prior to the acquisition of 
the Stiletto, has been distinguished for speed. The 
first, a plunging torpedo boat, built from the designs 
of a Frenchman at an early period of the civil war, 
attained a speed, under sixteen oar power, of 2^ knots. 
Her torpedo, affixed to the hull of an enemy by a man 
in a diving suit emerging from the interior of the boat, 



was to explode, after an interval, through the action of 
clock work contained within it. This boat, f«n utter 
failure, foundered at sea. The next was the Spuyten 
Duyvil, built toward the close of the civil war, carry- 
ing an under-water spar ahead. Speed low. She is no 
longer on the navy list. The Intrepid, built in 1874, 
was the third, fitted at first with a submerged upar and 
later with towing torpedoes and with ordinary above- 
water spars on either beam. Speed between 10 and 11 
knots. Proving a failure as a torpedo vessel, she is 
now being converted to a light draught gunboat. In 
1874 was also built the torpedo ram Alarm, carrying a 
spar torpedo ahead and one on either beam. Speed 11 
knots. She is now in ordinary at New York. In 1875 
the Lightning was built by the Herreshoff Manufac- 
turing Company for the Bureau of Ordnance. This 
boat attained a speed of 20^ statute miles, equal to 17f 
knots, a record which has never been equaled by any 
boat of her length, 58 ft. She is now hauled up at the 
torpedo station, worn out in service. 

The high efficiency realized by the Lightning and the 
Stiletto gives cause for belief that a new and larger 
steel torpedo boat, now building by the Herreshoff 
Manufacturing Company, under contract with the 
government, will yield results which will do this enter- 
prising firm credit when the time for her trial arrives. 
It is to be hoped that other boats may follow soon and 
that, while other nations are building by dozens and by 
scores, our government may see the wisdom of increas- 
ing these valuable adjuncts of the naval force more 
rapidly than by occasional units. 

^^ < « > » 

Flying Fisb. 

At a recent meeting of the Physiological Society, 
Berlin, Prof. Moebius spoke on the movements of the 
fiying fish through the air. He first described, from 
personal observation, the way in which the fish shoot 
out of the water from both bows of the ship, and then 
propel themselves horizontally for a distance of several 
ship's lengths with their pectoral and abdominal fins 
stretched out fiat, skimming along without moving 
their fins, always in the direction of the wind, but 
either with or against the same. When they meet the 
crest of a wave they raise themselves slightly in the air, 
falling again to the same extent in the succeeding trough 
of the sea. Occasionally a slight buzzing of the fins 
may be observed, similar to that of the movements of 
the wings in many insects. At night they frequently 
fall on the deck of the ship. 

As a result of a detailed investigation, the speaker 
had proved that these fish do not fiy, since the ana- 
tomical arrangements of their fins and muscles are not 
adapted to this purpose. What really occurs is that 
when frightened by the approach of a ship or any ene- 
my they shoot up out of the water, as do so many other 
fish, and are then carried along by the wind, which 
strikes on the under surface of their outstretched and 
evenly balanced fins. Notwithstanding the general ac- 
ceptance which was accorded to the above investiga- 
tion, it was urged by many that the buzzing of the fins, 
the rising over the crest of a wave, and the falling over- 
board after having landed on the deck of a ship, were 
evidences that this fish really executes movements which 
result in flight. In reply to this, the speaker pointed 
out that the buzzing of the fins takes place when a strong 
current of air is directed against the outspread fins of 
a dead fiying fish by means of a bellows, and further, 
that the rising over the crest of a wave or the bulwarks 
of a ship may be explained by the ascending currents 
of air which are always produced whenever a strong 
horizontal wind strikes against any elevated object, 
such as a wave or part of a ship. Thus, finally, 
with the exceptidh of the movements involved in its 
oblique sudden exit from the sea, all the motions of a 
flying fish when in the air are really passive. 



Explosive Silver and Iodine Compounds. 

An imperfect argentine fulminate, although one of a 
violently explosive character, is prepared by digesting 
recently precipitated oxide of silver in ammonia for 
twelve hours, then pouring off the liquid and cautious- 
ly drying the black powder in the air, having previous- 
ly divided it into small portions. This is a most vio- 
lent explosive, but not quite so much so as some crystals 
which are obtained from the ammoniacal liquid that 
was decanted. This liquid, after being gently heated, 
deposits, on cooling, small crystals which will scarcely 
bear touching, even while under the liquid. A modifi- 
cation of this consists in dissolving chloride of silver in 
ammonia, adding caustic potash in fragments, and 
when effervescence ceases decanting the fluid portion 
and washing and drying the powder. These were 
known as Berthollet's fulminating silver, although they 
are not now considered to be a true fulminate of silver, 
being simply oxide of silver and ammonia. 

The true fulminate is formed by adding alcohol to a 
warm solution of acid nitrate of silver. We give a 
formula for its preparation on the principle upon 
which sunken rocks are marked on the mariner's chart, 
viz., as something to be avoided when experimenting 
with chemicals in everyday use. Pour one ounce of 
alcohol over one hundred grains of powdered nitrate 
of bilver, and add aa ounce of nitric acid. When the 



nitrate assumes a white, cloudy appearance, cold water 
is added to suspend the ebullition, and the powder is 
collected on a filter and divided into small portions. 
This is Brugnatelli's method ; but those of Fownes and 
Liebig differ from it in no important respect. For ex- 
ample, the latter dissolves one part of metallic silver in 
ten parts of nitric acid, and then pours the solution 
into twenty-three parts of alcohol. This is heated to 
the boiling point, and is sSt aside to cool, when the ful- 
minate is deposited in white, lustrous, acicular crystals, 
the weight of which, after being washed, equals that 
of the silver originally employed. 

From the foregoing it will be seen how near to the 
wind photographers may sail without running foul of 
this most deadly compound, which only a few years 
ago was stated to be the most dangerous substance for 
which we are indebted to modern chemistry. It is cer- 
tainly still the most dangerous of those cognate to 
photography, not excepting the iodide of nitrogen, a 
substance which at one time was recommended as giv- 
ing a remarkable degree of sensitiveness when em- 
ployed in photography. Indeed, in the earlier times, 
even the fulminates, not only of silver, but of the 
other metals, were suggested as being likely to possess 
marvelous sensitive-conferring properties. Friction or 
percussion are stated as means whereby the explosion 
of fulminating silver is effected, but such friction and 
percussion need be only very slight indeed — a touch of 
a feather and the fall of a drop of water upon the com- 
pound have been known to do the mischief. 

We have alluded to iodide of nitrogen. We feel it to 
be a duty to refer to the fatal facility with which this 
substance can be formed. A few crystals of iodine 
placed in a capsule, with enough ammonia poured over 
it to effect its solution — and that is all. The com- 
pound arising from this simple mixture is the deadly 
ter-iodide of nitrogen. Such a mixture has been re- 
commended, and is employed by many, for removing 
pyro stains from the fingers. When used aright, it is 
quite harmless, the condition of safety being found in 
there being an excess of the iodine. This solution was 
stated by the late Rev. J. B. Reade, F.R.S., at that 
time president of the Royal Microscopic Society, to 
form an agent in dissolving gold under circumstances 
valuable and interesting to microscopists. A drop is 
placed upon a microscopic slide, and a bit of gold leaf 
is laid thereon ; this dissolves and forms beautiful tree 
and shrub like growths of bright gold. 

When photographers feel it incumbent on them to 
use iodide of nitrogen, they ought to take special care 
not to allow it to be placed aside where it will dry and 
crystallize, as in this form it cannot bear to be touched. 
Even the very act of throwing it away may lead to its 
exploding ere it is projected into the waste. — British 
Journal of Photography. 

» < ■»>■ —- 

334 Rounds In 27 Seconds. 

Some interesting experiments were made recently 
near Dartford with the Maxim Nordenfelt quick-firing 
and automatic guns. The first weapon fired was the 
Maxim automatic gun of 0'45 caliber, and with this 334 
rounds were fired in twenty-seven seconds. A com- 
parative test was then made between ordinary rifie 
powder and the new Maxim smokeless powder. A 
cartridge containing 85 grains of black powder and 
others containing 55 grains of the new powder were 
fired. The last mentioned cartridges gave a slightly 
greater velocity, and at the same time produced ex- 
tremely little smoke. Among the other guns tried 
was an automatic six pounder, which has a dropping 
block like the Sharpe's rifle. It requires only two men 
to work it, one firing and Uie other loading. Every- 
thing about the gun is fixed save the gun itself, which is 
placed inside a jacket, which latter is also fixed. There 
can be no danger of escape of gas or from a hang fire. 
The gun on being Ired resells about 4}^ inches, and 
then returns to its original position. The cartridge 
case is not ejected till the gun has traveled some little 
distance on its return journey. The act of putting in 
the new cartridge pushes forward the ejectors and re- 
leases the block, which rises and closes the breech. If 
great rapidity is required, one man on a saddle with a 
butt to his shoulder aims and fires, while a man on 
each side puts in the cartridges. If only one gunner 
is left unkilled, a single man can work the gun in the 
following manner : Having laid the gun and fixed the 
trigger in a firing position by a bit of wood or string, 
he simply puts in cartridge after cartridge, the gun 
on each- occasion going off as the cartridge is pushed 
forward. It can be fired, with two men to load, sixty 
times a minute. 
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Ineenlons mode of Advertising. 

The agents for a certain kind of cough candy distri- 
bute circulars on which is stated the following puzzle : 
"What number can you take, and when you divide it 
by two, three, four, five or six you will have one over, 
but when divided by seven nothing will remain?" The 
circular goes on to say that if a person cannot solve the 
puzzle he should buy a box of the candy, when the 
agent will hand him the right number on a slip of 
paper. The methods of advertising are not yet all ex- 
hausted. 
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I.AE£>S OCEAN TBICYCLE AT ATLANTIC CITY, N. J. 

The illustration shows a vehicle designed to cause 
somewhat of a sensation in the world under the waters 
as well as above. The ocean tricycle, as it is called, 
consists of a high platform carried on an iron frame- 
work, the whole resting on three wheels. 
The peripheries of the wheels have slight 
projections cast upon them similar to those 
on the driving wheels of mowing machines. 
These wheels are turned by a steam engine 
placed upon the upper platform and as they 
turn drive the machine over the smooth 
sandy bottom near the shore. 

The engine, with its boiler, is placed well 
above the reach of spray. As it works it 
turns a vertical shaft that descends within 
the framework. At its lower end the shaft 
actuates miter gearing so as to turn shafting 
running to points over the main wheels. On 
the one shaft with each driving wheel is a 
sprocket wheel of about two-thirds the dia- 
meter of the driver. Chains go around these 
wheels, and around much smaller sprocket 
wheels, one on each of the horizontal driving 
shafts, thus completing the connection be- 
tween engine and drivers. It will be noticed 
that the three wheels are driving wheels,'so 
that there can be no slip. On the platform 
is placed a steering wheel, by which the 
course of the vehicle is regulated at pleasure. 
There is also room for a number of passen- 
gers on the same platform. 

Owing to the light construction of the 
framework, the wind and waves will have 
very little effect upon the machine, and we 
doubt not that the inhabitants of Atlantic 
City will have many enjoyable rides on this 
machine over the level ocean bottom that 
exists there. One very pleasing feature is 
the height above the water at which the 
passengers are carried. On a quiet day the 
view of the bottom will disclose many of its 
features, otherwise invisible, such as varia- 
tions in color, depth, beds of seaweed, etc., 
exactly as the same can be seen from the 
masthead of a sail boat when lying in still shallow 
water. 

CHINESE ALLI6AT0BS IN THE AQUABITJM AT BEBLIN. 

To the casual observer, crocodiles bear such a strong 
resemblance to one another that it is diflBcult to distin- 
guish the various species, especially as they differ so 
little in coloring and in habits when in captivity. Still, 
there are about twenty known species, which are divid- 
ed into three families distinguished by the shape of 
their jaws, viz.: the gavial, the crocodile proper, and 
the alligator. 

While the gavial is found only in Asia, and, hereto- 
fore, the alligator only in America, the different species 
of crocodile inhabit all parts of the world except Eu- 
rope, being found within a belt 70° wide and extending 
half to the north and half to the south of the equator. 

The great Chinese empire is so situated geographi- 
cally as to include the home of the crocodile, but, owing 
to the exclusion of all foreigners from the country, 
there has been, until recently, no proof of the existence 
of these creatures in the rivers of China. The oldest 
Chinese writers told of wonderful animals called " To," 
"Go," and "Ngo," which can only be explained by 
crocodiles. The skins of the captured animals were 
sent as great curiosities to 
the imperial court, and 
weire there used in making 
great drums. Inthe"Pen- 
tsao-kang-mu," of the ma- 
teria medica, it is stated 
that the inhabitants of 
Southern China eat the 
flesh of the alligator at 
wedding feasts. We are 
also told by Han-Wen- 
Kung that in response to 
a petition from the natives 
of the Province of Chau- 
chu, the Emperor sent 
troops to rid the region of 
dragons. These and simi- 
lar stories of other Chinese 
authors were first repeated 
to Europeans by Marco 
Polo, the Venetian, who 
visited China in the latter 
part of the thirteenth cen- 
tury, but he had these 
things only from tradition, 
for neither he nor Martini 
(who gave us gleanings 
from the Chinese classics 
in his '• Atlas Sinensis ") 
ever saw a crocodile. From 
the same sources we 
learned that crocodiles in 
ponds were cared for by 



the priests of the neighboring temples and criminals 
were thrown to them, this mode of execution being con- 
sidered a "judgment of God." It can easily be under- 
stood that many proverbs, superstitions, and stories of 
wonderful adventures would be connected with these 
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animals. The next information came to us after many 
hundred years. None of the many exploring expeditions 
found any traces of the crocodile ; but finally in 1869 
Swinhoe saw a living specimen four feet long exhibit- 
ed in Shanghai. On April 15, 1878, the Shanghai mu- 
seum came into possession of a specimen, in which the 
curator was surprised to find an alligator of a species 
supposed to be confined to America. He called it "Al- 
ligator sinensis." 

In 1888 the (irerman consul at Shanghai obtained 
three living specimens of this natural curiosity and 
sent them to Prince Bismarck, who assigned them to 
the Berlin Aquarium, where they are still. 

The largest of these animals measures about 5J^ feet 
in length and the other 4J^ feet. The third was, unfor- 
tunatel3', dead when it reached Genoa. They came 
from the Province of Chekaing, where they were 
caught in a pond near the Tien-mu Mountain. — Illus- 
trirte Zeitung. 

■« < • I » 

Paris Exbibltlon Regulations for Ftaotograpbers. 

Article First. — The right to take photographic views 
in the Universal Exhibition of 1889 will not be made 
the object of any monopoly or exclusive privilege. All 
photographers permitted, on application, to take pic- 



tures within the exhibition limits, and upon the days 
and hours fixed by the administration, must be provided 
with an authorization, signed by the director-general 
of the " Exploitation." For that which concerns the 
fine arts group (classes one to five) the authorizations 
must be signed both by the fine arts director 
and by the director-general of the exploita- 
tion. 

Article Second. — Photographers author- 
ized under article 1 of the present regulation 
will work at fixed times. For each of these 
admissions a payment of twenty francs (six- 
teen shillings), to go to the administration, 
must be made for each apparatus employed. 
This payment must be made and receipted 
in the cashier's office at the exhibition. The 
admissions will have a duration of four 
hours : either from eight in the morning 
until midday, or from ten in the morning 
until two in the afternoon. All authoriza- 
tions will be valid only for the days and 
hours indicated. The director-general of 
the exploitation will always have the power 
of renewing them, without additional pay- 
ment, if they have not been used on the days 
and hours fixed. 

Article Third. — Applications fop authori- 
zations addressed to the director-general of 
the exploitation must state : 1. The number 
of assistants the applicant intends to em- 
ploy. 3. A statement of what apparatus he 
intends to use. 3. A formal declaration that 
the applicant takes the whole responsibility 
of any consequences his reproductions may 
entail. 4. An undertaking to conform to 
the police regulations and the rules of the 
interior. 

Article Fourth. — Season tickets at the 
price of 300 francs for each piece of appara- 
tus employed, available during the whole 
term of the exhibition, at the hours fixed 
by article 2, will be issued to those photo- 
graphers who apply for them. 

Article Fifth. — Assistant operators, like 
the operators themselves, must pay the same 
entrance fee as ordinary visitors, in addition to the 
sum paid for authority to photograph. 

Article Sixth. — Operators admitted to photograph 
must not, under any circumstances, introduce within 
the exhibition fire or explosive or inflammable sub- 
stances. Their preparations must be made outside the 
limits of the exhibition. 

Article Seventh. — All reproduction of objects exposed, 
whatsoever be the nature of the said objects, is abso- 
lutely subject to permission being given by the exhibi- 
tors thereof or their authorized agents, countersigned 
by the director-general of the exploitation. 

Article Eighth. — Photographers furnished with 
authorizations have the right to take general views 
of the palace, parks, and galleries, on condition that 
they send ten proofs of each view to the administra- 
tion. 
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Preferred Creditors. 

Medical men in general are probably not aware that 
in France the doctor's claim on the estate of a deceased 
patient has precedence of all others. Even the land- 
lord's claims for arrears of rent must yield to the doe- 
tor's fee. The courts have decided that as it is an im- 
perative right of humanity that the dying should have 

the necessary care and 
treatment, such attend- 
ance should be paid for 
before all the other debts. 
Such a law in this country 
would be hailed with satis- 
faction by the doctors, and 
a similar provision for the 
undertakers would delight 
that profession. 

The Boston Herald says 
that one-third of Boston is 
now resting on spruce 
stilts, some 113 ft. long, 
though in ordinary cases a 
length of 30 ft. is sufficient. 
But in certain localities 
" mud holes " occur which 
require piles of over 100 ft. 
in length to reach firm bot- 
tom. The piles lately driv- 
en at Ruggles and West- 
minster streets were made 
up of hard pine sticks lOX 
10 in. square and 43 ft. long. 
The sections were spliced 
by banding both ends and 
inserting an iron plate and 
completing the splice with 
four pieces of oak, 3X10 
in. An 1,800 pound ham- 
mer was used in driving. 
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AFFABATVS FOB SOLDEBING AND UELTING. 



BY GEO. M. HOPKINS, 



No laboratory is complete without an efficient blow- 
pipe and some means for operating it ; and while it is, 
as a rule, advisable to purchase apparatus of this class 
rather than make it, a few hints on the construction of 
a bellows, a blowpipe, and a small furnace may not be 
out of place. The bellows and furnace are of the kind 
devised by Mr. Fletcher, and made by the Buffalo Den- 
tal Mfg. Co. The blowpipe differs in some respects 
from those furnished by the above-named house. 

In the construction of the bellows the following ma- 




Figs. 1 to 5.-BL0WPIPE BELLOWS. 

terials are required : Two hardwood boards 10 X 11 
inches and % inch thick; one circular board 1 inch 
thick and 9 inches in diameter ; one piece of heavy 
sheepskin 30 inches long, 7 inches wide at the middle, and 
tapering to two inches at the ends ; two disks of elastic 
rubber, each 11 inches in diameter and ^J inch thick ; 
one small scoop net ; 3 inches of % brass tubing ; 3 
small hinges ; a spiral bed spring, and two iron straps. 

The 10 X 11 inch boards are rounded at the ends, as 
shown in Figs. 1 and 2, and their square ends are con- 
nected together by the hinges as shown in Fig. 4. A. hole 
is made in the lower board near the hinged end and 
covered by the valve shown in Fig. 3. The valve 
consists of a soft piece of leather, having attached to 
it two wooden blocks, one of which is fastened to the 
board in position to hold the other in the position of 
use. These blocks are beveled so as to give the valve 
sufficient lift and at the same time limit its upward mo- 
tion. The circular board has a groove turned in its 
edge, and in a hole formed in its edge is inserted the 
brass tube. A hole is bored into the top of the circu- 
lar board, which communicates with the inner end of 
the brass tube, and a series of holes are made in the 
circular board, which also pass through the upper board 
of the bellows. Over these holes is placed a strip of soft, 
close-grained leather, which is secured by nailing 
at the ends. This leather strip forms the upper valve. 

The bed spring is secured to the upper and lower 
boards, and the bellows is ready to receive its covering. 
The spring, the hinges, and the valves should be se- 
cured with great care, as they are inaccessible when 
the leather covering and the rubber disks are in place. 
The boards are closed together, reducing the space be- 
tween them to about 5^4 inches. They are held in this 
position in any convenient way until the cover is at- 
tached. The leather covering is glued, and tacked at 
frequent intervals. The leather is carried around the 
corner and over the hinged ends of the boards. An ad- 
ditional piece of leather is glued over the hinged end, 
and a narrow strip of leather is glued to the edges of 
the boards to cover the tacks and the edges of the 
leather covering. The job will be somewhat neater if 
the edges of the boards are rabbeted to receive theedge 
of the covering and the tacks. 

The rubber disks are stretched over the circular 
board and secured by a strong cord tied over the rub- 



ber and in the groove in the edge of the board. The 
net is afterward secured in place in the same way. The 
net should be so loose as to allow the rubber, when in- 
flated, to assume a hemispherical form, as shown in 
Fig. 5. A cleat is attached by screws to the hinged end 
of the lower board, and a straight iron strap is at- 
tached to the rounded end of the same board. The 
corresponding end of the upper board is provided with 
an offset strap, upon which the foot is placed when the 
bellows is used. The hole closed by the lower valve is 
covered by a piece of fine wire gauze tacked to the under 
surface of the lower board to prevent the entrance of 
lint and dust. 

The blowpipe, which is connected with the brass tube 
of the bellows by means of a rubber pipe, is shown in 
section in the upper part of Fig. 6. It consists of two 
pipes attached to each other and adapted to receive the 
rubber pipe connections at one end. At the opposite 
end they are arranged concentrically, the aperture of 
the smaller pipe — which receives the air — being re- 
duced 0'05 of an inch. The outer and larger pipe, 
which receives the gas, is provided with a sliding noz- 
zle, by means of which the flow of gas can be easily 
controlled. The internal diameter of the smaller end 
of the nozzle is one-quarter inch. These dimensions 
are correct only for a blowpipe for small and medium 
work, i. e., for brazing or soldering the average work 
done in the making of physical instruments ; for melt- 
ing two or three ounces of gold, silver, brass, and other 
metals, and for forging and tempering tools and small 
articles of steel, and for glass blowing on a small scale. 

The gas is taken from an ordinary fixture by means 
of a rubber tube, the supply being regulated entirely 
by the movable nozzle of the blowpipe. The force of 
the blast varies with the manner in which the bellows 
is operated. 

One of the best supports for articles to be brazed or 
soldered is a brick of pumice stone. It heats quickly, 
is very refractory, it admits of securing the work by 
tacks or nails driven into it. It has the further advan- 
tage of being incombustible. The work to be brazed 
or soldered must be well fitted, i. e., there must be a 




ri". 7.-GEINDING BORAX, 
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Fig. 10.-CBirCIBLE TOKGS. 



good contact between the abutting or overlapping 
edges, and the contact surfaces must be well painted 
with a cream formed by grinding borax with a few 
drops of water on a slate (Fig. 7). When necessary, 
the work may be held together by an iron binding 
wire. The solder is coated with the borax cream 
before it is applied to the joint. For most work silver 
solder is preferred, as it is very strong, being both duc- 
tile and malleable. 

The work is heated gradually until the water of crys- 
tallization is driven from the borax, then the work is 



heated all over until the solder is on the point of 
melting, when a concentrated flame is applied to the 
joint until the solder flows. Care should be taken to 
use the. reducing flame rather than the oxidizing flame. 
Should it be found difficult to confine the heat to the 
work, pieces of pumice stone may be placed around 
the part containing the joint, as shown in Fig. 6. 

A large number of small articles may be easily and 
quickly soldered by placing them on a bed formed of 
small lumps of pumice stone and proceeding from one 
article to another in succession. 

For supporting small work, having a number of 




Fig. 6.-BBAZI1TG. 

joints and requiring much fastening, the slabs of 
asbestos are very desirable. For very small work to be 
done with the mouth blowpipe, the prepared blocks 
of willow charcoal are used. 

After soldering the borax may be removed by boil- 
ing the article in sulphuric acid. 

The small gas furnace shown in Fig. 8 may be used 
in connection with the blowpipe and bellows, already 
described, by arranging the blowpipe on a stand and 
placing the furnace upon the pumice stone brick or a 
fire brick. The blowpipe is adjusted to deliver a blast 
to the opening of the furnace. The crucible in which 
the metal is melted rests upon an elevation at the 
center of the furnace, as shown in the sectional view in 
Fig. 8. The crucible contains besides the metal a small 
quantity of borax for a flux. A roaring flame is re- 
quired, and the blowpipe must be carefully adjusted 
with reference to the opening of the furnace to secure 
the best results. With this furnace and blowpipe two 
ounces of metal can be melted in ten minutes. Its 
capacity, however, is greater than that. After the 
metal is rendered sufficiently fluid it may be poured 
into an oiled ingot mould, shown in Fig. 9, thus giving 
it a form adapted to rolling or hammering, or it may 
be poured into a sand mould, giving it any desired 
form. The crucible is handled by means of the tongs 
shown in Fig. 10. 

The body of the Fletcher furnace is formed of clay 
treated in a peculiar way to render it very light and 
porous. It is 4.}^ inches in external diameter and 4)^ 
inches high. Its internal diameter at the top is 2% 
inches, at the bottom 2J^ inches. The hole at the side 
is J^ inch in diameter. The cover, which is IJ^ inches 
thick and of the same diameter as the body, is con- 
caved on its under surface and provided with a ^ inch 
central aperture. The cover and the body are encircled 
by sheet iron. 

It is not difficult to make a furnace which will com- 
pare favorably with the original article. Any tin or 
sheet iron can of the right size may be used as a casing 
for the furnace, provided it be seamed or riveted 
together. A quart wine bottle having a raised bottom 
serves as a pattern for the interior of the furnace. 
The upper portion of the raised bottom is filled in with 
plaster of Paris or cement to give the crucible support 
a level top. The material used in the formation of 





Fig. 8.-BL0WPIPE FUBNACE. 



Fig. ll.-UAKING A BLOWPIPE FTTBNACE. 
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the furnace is clay of the quality used in the manufac- 
ture of fire bricks, or even common bricks, moistened 
and mixed with granulated fire brick. The material 
known as " stove fix," used in repairing the lining of 
stoves, answers very well when mixed with granulated 
fire brick or pumice stone. 

The can is filled to the depth of an inch with the 
material. The chambered bottom of the wine bottle is 
oiled and filled with the material and placed in the can 
as shown in Fig. 11. A % inch wooden plug is inserted 
in a hole in the side of the can, to be afterward with- 
drawn to form the blast aperture. The can is then 
filled with the clay mixture, which is tamped in light- 
ly. The material should not be too wet, and it is well 
to oil the bottle to facilitate its removal. When the 
filling operation is complete, the bottle is loosened and 
withdrawn. The cover is formed by filling a suitable 
band with the clay mixture. The furnace is allowed 
to dry for a day or so. The first time the furnace is 
heated, the temperature should be increased very 
gradually. 

. < C I I > 

Cure of Inebriates. 

From the Quarterly Journal of Inebriety, published 
at Hartford, Conn., under the auspices of the American 
Association for the Study and Cure of Inebriates, we 
make the following extracts from a recent lecture by 
Dr. Elliott, at Toronto : 

Four conditions must be observed. The first condi- 
tion of cure and reformation is abstinence. The 
patient is being poisoned, and the poisoning must be 
stopped. Were it an arsenic instead of an alcohol, no 
one would dispute this. So long as the drinking of in- 
toxicants is indulged in, so long will the bodily, men- 
tal, and moral mischief be intensified and made per- 
manent. Abstinence must be absolute, and on no 
plea of fashion, of physic, or of religion ought the 
smallest quantity of an intoxicant be put to the lips 
of the alcoholic slave. Alcohol is a material chemical 
narcotic poison, and a mere sip has, even in the most 
solemn circumstances, been known to relight in the 
fiercest intensity the drink crave which for a long 
period of years had been dormant and unfelt. The 
second condition of cure is to ascertain the predispos- 
ing and exciting causes of inebriety, and to endeavor 
to remove these causes, which may lie in some remote 
or deep-seated physical ailment. The third condition 
of cure is to restore the physical and mental tone. 
This can be done by appropriate medical treatment, 
by fresh air and exercise, by nourishing and digesti- 
ble food given to reconstruct healthy bodily tissue and 
brain cell, aided by intellectual, educational, and re- 
ligious influences. Nowhere can these conditions of 
cure be so effectually carried out as in an asylum where 
the unfortunate victim of drink is placed in quaran- 
tine, treated with suitable remedies until the alcohol is 
removed from his system, then surrounded by Chris- 
tian and elevating influences, fed with a nourishing 
and suitable diet, and supplied with skillful medical 
treatment. His brain and nervous system will then be 
gradually restored to its normal condition, and, after 
a period of from six to twelve months in most cases, he 
will be so far recovered as to be able to return to his 
usual avocation and successfully resist his craving for 
drink. The fourth condition of cure is employment. 
Idleness is the foster mother of drunkenness, industry 
the bulwark of temperance. Let the mind of the peni- 
tent inebriate be kept occupied by attention to regular 
work, and the task of reformation will be shorn of half 
its difiBculty. 
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Cement for Aquariums. 

To the Editor of the Seientific American : 

J. C. M. in Notes and Queries No. 634 says : " An 
aquarium of mine, made of marble and glass, leaks at 
the joints." I have a very large one, and have experi- 
mented with many cements and putties. I find the 
following perfectly satisfactory : 

By measure. 

Whiting 6 parts. 

Plaster ot Paris 3 '*. 

Wliite beach sand 3 *' 

Litharge 8 " 

Powdered resin 1 " 

16 parts. 
Mix the ingredients together thoroughly, then make 
into a putty with the best coach varnish. Only 
enough to set one glass should be made up at once, as 
it soon becomes too hard to work. The glass should 
be thoroughly bedded in the putty and left about a 
week to harden. Cover the joints with two coats of 
asphaltum. Cover over on to the glass. This will 
stand water for an indefinite period, and if properly 
done, will not leak. Harry S. Woodworth. 

Rochester, N. Y. 

♦ « ■ » ♦ 

Formation of Gas in Hot "Water Pipes. 
To the Editor of the Scientific American : 

In regard to the article on the formation of gas in 
hot water and steam pipes, mentioned in your issues of 
March 30 and April 13, if no other conditions are pres- 
ent than those mentioned in the several cases, it would 
seem clear that the gas is hydrogen. 

One of the common ways of making this gas in the 
laboratory is to pass steam through a hot iron pipe, 
the oxygen of the water (steam) uniting with the iron, 
forming iron oxide or iron rust, thus setting free the 
hydrogen. Whenever rusting, which is accompanied 
by heat, takes place under water, there is some hydro- 
gen set free by the chemical action. The Interior sur- 
face of cast iron is more or less rough, which would 
facilitate chemical action. 

The entire surface exposed to the action of water or 
steam would be considerable, so that the total amount 
of gas which might form, though but a very little came 
from each square inch of iron, would in time form 
quite a volume of gas. This action would be more 
rapid in new pipes than in old ones, and also in case 
the pipes were very hot. ChaS. E. Adams, 

Teacher of Science, State Normal School. 

Salem, Mass., April 32, 1889. 



Age of Parents and Vitality of Children. 

Mr. J. Korosi, director of the Hungarian Bureau of 
Statistics, recently read a memoir before the Hungarian 
Academy of Sciences upon the " Influence of the Age 
of Parents upon the Vitality of Children," and in 
which, taking 34,000 cases as a basis, he reaches the fol- 
lowing conclusions : 

Children whose father is less than 30 years of age 
have a weak constitution. The issue of fathers of be- 
tween 35 and 40 years are the strongest, while the de- 
scendants of fathers of over 40 years are weak. The 
healthiest children are those whose mother has 
not yet reached 35 years. Those born of mothers of 
between 35 and 40 years of age are 8 per cent weaker, 
and those of mothers of over 40 are 10 per cent weaker. 
The children of aged fathers and younger mothers 
have, as a general thing, a strong constitution ; but if 
the parents are of the same age, the children are less 
robust. — Revue Scientiflque. 

« « » > » 

Tbe Argentine Republic. 
E. L. Baker, United States consul at Buenos Ayres, 
has in the Consular Report for February, 1889, a very 
interesting and lengthy report on the Argentine Re- 
public, its products and resources, showing its import- 
ance to our business people as a market for our pro- 
ducts. Referring to the newspapers received at the 
consulate, Mr. Baker mentions the Scientific Ameri- 
can and others which he has placed at the disposal of 
merchants, shippers, etc., believing that they have been 
the sourcff'of gi-eat beneflt to those interested in trade 
and commerce. 



Tbc Gas Cbeck for Heavy Ordnance. 

To the Editor of the Scientific American : 

I notice in your No. 13, March 30, Scientific Ameri- 
can, in an article headed " War Material of American 
Designing,'' that credit is given to Colonel Broadwell 
for inventing the gas check now used by Krupp and 
others. I am in doubt about Broadwell being the 
original inventor of a gas check of this kind, viz., 
where a ring or its equivalent is inserted in the sliding 
block having a chamber behind it, into which the gas 
enters and forces the ring against the end of the barrel 
when the explosion takes place. 

I recollect very distinctly in 1855 or 1856 being shown 
this improvement by Mr. Hezekiah Conant ; the cause 
that prompted this improvement being the leakage of 
gas between the breech slide and the end of the barrel 
in the Sharpe rifle. Mr. Conant was at that time em- 
ployed at the Sharpe's rifle factory, and he showed 
me his invention in a rifle, which we tested. It made a 
thoroughly tight joint, and was considered perfect. It 
was adapted and applied to all the Sharpe rifles made 
afterward up to the time the metallic cartridge was 
put into use. I feel quite sure that Mr. Conant was 
ahead of Broadwell in using the pressure of gas to close 
the joint between the sliding breech and end of barrel. 
Several years after this Broadwell's check was adopted 
in Germany in large guns, and the writer, when at the 
German armories in 1873, saw them being made at that 
time and gave them a history of the invention. 

Of course "the improvement is public property now, 
but I have felt'since Broadwell came out with his pat- 
ent that Mr. Conant was the man who should have the 
credit of the invention. " Honor to whom honor is 
due ! " See Conant patent, April 1, 1856, No. 14,554. 

F. A. Pratt. 

Hartford, Conn., April, 1889. 

[The use of expanding devices in breech-loaders to 
prevent escape of gas dates back of Mr. Conant's'pat- 
ent, and is so stated by Mr. Conant himself, for in his 
patent above cited, lie refers to examples, namely. 
Green's patent, 1854, Day's patent, 1855, also Josylin's 
patent, 1855, in which, as Mr. Conant admits, gas rings 
are used. The construction and arrangement of Broad- 
well's device is very different irom Conant's ; and the 
latter, probably, would not be applicable to heavy can- 
non. There is nothing in Conant's patent that antici- 
pates Broadwell's device or detracts fi om Broadwell's 
priority as the man who rendered possible the use of 
the heavy breech-loading ordnance of the present day. 
Broad weU's patent was not granted until September 21, 



1875 — more than nineteen years after Conant's — and up 
to the date of Broadwell's invention it can hardly be said 
that any one had produced a great gun that was really 
safe and reliable. Broadwell's rings are now in general 
use throughout the world. — Ed. S. A.] 



Calcined Oyster Sbells for Cancer. 

I'o the Editor of the Scientific American : 

Your paper of June 4, 1887, contained an extract from 
the London Lancet relative to treatment of cancer 
with calcium carbonate. There being no physician 
here, I treated an Indian woman who had been afflict- 
ed with a cancerous tumor to my knowledge for over 
four years. A couple of months after using the remedy 
it commenced to improve. It is now so small that it 
can be said to be healed. I would advise any one hav- 
ing a cancerous tumor to use calcium carbonate as 
directed, and also think it well worth republishing. 

W. H. Woodcock. 
The following is the paragraph as published in the 
Scientific American of June 4, 1887. 

CALCINED OYSTER SHELLS AS A REMEDY FOB 
CANCER. 

In a recent number of the Lancet, Dr. Peter Uood, 
of London, refers to a communication of his published 
in the same journal nearly twenty years ago, on the 
value of calcium carbonate in the form of calcined 
oyster shells as a means of arresting the growth of 
cancerous tumors. In a case which he then reported, 
that of a lady nearly eighty years old, the growth 
sloughed away and left a healthy surface after a course 
of the remedy, as much as would lie on a shilling being 
taken once or twice a day in a little warm water or tea. 
He now reports another case of scirrhus of the breast, 
in the wife of a physician, in which the treatment was 
followed by an arrest of the growth and a cessation of 
the pain, the improvement having now lasted for years, 
and no recrudescence having thus far occurred. He 
urges that the remedy can do no harm, and that the 
prima facie evidence in its favor is stronger than that 
on which, at Dr. Clay's recommendation, the profession 
lately displayed an extraordinary eagerness to try Chian 
turpentine. He would restrict the trials to well marked 
cases of scirrhus, and insists that no benefit should be 
looked for in less than three months. 



Tbe Tannin Treatment of Pbtblsls. \, 

Dr. E. Houze, of the Hospital St. Jean, Briftsels, 
after having tried the tannin treatment on all his 
phthisical patients for the last year and eight months, 
states as the result of his observations that it gives ex- 
cellent results in all stages of the disease, and especially 
in the condition where cavities exist. Indeed he has no 
hesitation in declaring that of all the different kinds of 
treatment for phthisis which he has tried this has given 
by far the most encouraging results. The dose he em- 
ploys ordinarily is fifteen grains, which quantity is 
taken three times a day. It is, as a rnle, well borne. 
Where this is not so, it is ordered to be taken with 
meals. After the first few days the expectoration and 
the sweats diminish, the cough decreases, and in many 
cases the appetite undergoes a marked improvement. 

The majority of the patients suffered from some 
slight degree of constipation, though in some this fea- 
ture was sufficiently marked to require treatment ; 
while others, again, suffered from diarrhoea. 

The character of the expectoration changed for the 
better, the sputa becoming white and frothy instead of 
green and firm. In some cases the diminution of the 
expectoration was followed by increased dryness of the 
cough, so that the patients complained that it fatigued 
them more. This was easily remedied by prescribing a 
few spoonfuls of sirup of codeia. The physical signs 
underwent a remarkable change for the better, at least 
those depending on auscultation, moist rales giving 
place to dry rhonchi, and large gurgling rales decreasing 
progressively until they gave place to mere blowing re- 
spiration. These changes were evidently due to the dry- 
ing up of the cavities, in consequence of which the hec- 
tic present in many of the cases vanished, the patients 
increasing considerably in weight and gaining strength 
in a remarkable manner. The percussion signs were 
not found to undergo so marked a change as those de- 
pendent on auscultation, but even here some improve- 
ment could be detected. No bacteriological observa- 
tions were made. — Lancet. 



.»<» > » 



Dynamite Sbells. 

J. W. Graydon's invention has for its object to enable 
shells loaded with large quantities of dynamite to be 
fired from ordinary guns with the usual powder charge. 
The improvements consist mainly in subdividing the 
shell charge into a number of small portions or pellets, 
each consisting of a small quantity of dynamite in- 
closed in a flexible envelope of paraffined paper. A 
further subdivison of the charge may also be effected 
by means of partitions, perforated or otherwise. In 
order to prevent the dynamite from becoming fired by 
the heat generated by the explosion of the ordinary 
propelling powder charge in the gun, the shell charge 
is entirely surrounded by an envelope of non-Bonduot- 
ing material, such as asbestos cloth. 
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Home-made Perfnmea. 

There has been some discussion between two con- 
tributors of the Druggists^ CircMiar regarding the prac- 
ticability of druggists malting their own perfumes at a 
profit. One says it cannot be done, the other says it 
can, and adds : "There is still something to be done in 
bottled perfumes, and when the make-them-yourself 
idea is applied also to those, it will give even better 
results" than the mere manufacture of the articles. 
" The druggist of average intelligence is already prac- 
tically a perfumer, and the compounding of certain 
perfumes presents no difficulties greater than are met 
with in a new prescription. Moreover, in making such 
compounds the druggist will not only find a delightful 
occupation, but one which will yield him a handsome 
pecuniary return." The following are some of the 
formulae which this writer recommends, the cost of pro- 
duction in no ease exceeding 6d. per ounce : 

White Rose. 

Rose spirit 4 oanceB. 

Violet essence 2 " 

Jasmine essence . . . 1 ounce. 

Patchouly extract % " 

Essence Bouquet. 

Hose spirit 4 ounces. 

Ambergris tincture ^ 1 ounce. 

Orris 3 ounces. 

Bergamot oil jounce. 

Lemon oil % " 

New Mown Hay. 

Tonka tincture 4 onnces. 

Musk " lounce. 

Benzoin '* 1 " 

Rose spirit 1 *' 

** geranium oil 40 m. 

Bergamot oil 40 " 

Alcohol (S. V. E.) lounce. 

West End. 

Bose spirit 6 ounces. 

Verbena extract ' 1 ounce. 

Benzoin tincture 2 ounces. 

Civet " lounce. 

Musk " 2 ounces. 

Sandal oil 30 m. 

Verbena. 

Lemon grass oil % ounce. 

Lemon oil ]/i " 

, Alcohol {S. V. E.) 1 pmt. 

Heliotrope. 

Vanilla tincture 8 ounces. 

Eose essence 4 ** 

Orange flower essence 2 " 

Ambergris tincture 2 " 

Civet " i^ounce. 

Bitter almond oil.. 10 m. 

AlcohoHS. V. K.) ounce. 



of the fibers, a magnifying power of 300 diameters is 
best adapted ; but, for ascertaining the relative pro- 
portion of the fibers, one of 120 diameters, that permits 
of taking in a wider surface, is preferable. — Gutenberg 
Journal. 

^ « o » » 

AK IMFBOVED ATJTOHATIC CLUTCH AND TENSION 
MACHINE. 

The illustration herewith represents a device pri- 
marily designed for use in printing labels or other mat- 
ter in long lengths, where a web or strip is moved in- 
termittently, and wound into a roll, the web being con- 
stantly taut. The invention forms the subject of a 
patent issued to Mr. Jeremiah C. Bill, of Willimantic, 
Conn. Upon the working shaft is a small, loose pulley, 
adapted to turn the winding drum by means of a belt, 
this pulley being adapted to be clutched to a larger 
fixed one on the shaft by friction or otherwise, each 
pulley having preferably, on the opposing faces, rub- 
ber or leather. The tension bar or roller under which 
the strip from the press passes has its shaft or gudge- 
ons in slots of the main frame, the bar being mainly 
supported from a lever whose outer end is sustained 
by a coiled spring, while its inner end is pivoted in a 
bracket attached to the frame, in line with the operating 
shaft. The inner end of this shaft is slotted, and in 
the slot is a pointed plate, the point impinging against 
the end of the lever below its pivot, so that vertical 
movement of the tension bar or roller will impart a 
horizontal movement to the plate in the shaft slot. 
This plate is connected to a sleeve or ring placed loosely 
upon the shaft, and impinges against the boss of the 



inicroscopio Examinatlou of Paper. 

Mr. Herzberg, who has charge of the examinations of 
paper at Charlottenburg, has just published a very 
exhaustive work upon the subject, with numerous 
reproductions of microscopic preparations. He brings 
especially into prominence the peculiarities of certain 
fibers for rendering them easily distinguished. 

The author uses a solution of iodine for recognizing 
the various fibers, which, according to their origin, 
assume various colors : (1) Wood wool and jute are 
colored yellow ; (2) straw, " cellulose," and alfa do not 
change ; (3) cotton, flax, and hemp are colored brown. 

For disintegrating the paper, Mr. Herzberg does not 
employ the processes in common use. Mechanical 
appliances, either needles or a mortar, do not remove 
the size, starch, and weighing substances which in 
part conceal the structure of the fibers and render the 
examination of them difficult. He recommends that a 
small quantity of the paper to be examined be sub- 
mitted to ebullition for a quarter of an hour in a 1 to 2 
per cent solution of soda. In this way the foreign sub- 
stances are got rid of and the fibers set free. The 
presence of wood wool will be ascertained, during the 
boiling, by the paper becoming yellow. 

After this treatment, the whole is poured upon a 
brass strainer with fine meshes and is washed with 
pure water. The washed residuum is reduced to a 
homogeneous paste in a porcelain mortar. 

In the case of colored paper, the coloring matter 
must be removed, if the boiling does not effect the 
removal. To this end, hydrochloric acid, chloride of 
lime, etc., is used, according to the chemical nature of 
the coloring matter. When the paper is not sized, 
nothing but water is used for the boiling. If the pres- 
ence of wool in the paper is suspected, an alcoholic 
solution, instead of an alkaline one, is used, as the 
latter would dissolve the wool. 

The solution of iodine in iodide of potassium may be 
more or less concentrated. The color produced varies 
in depth according to the concentration. The i uthor 
generally uses the following formula : 

Iodine 18 grains. 

Iodide of potassium 30 grains. 

Water Sdrachms. 

For spreading the paste upon the object holder of 
the microscope he employs two platinum needles. The 
object holder is placed upon a white ground, so that 
the fibers will stand in relief more prominently. The 
paste is covered with a glass, and the excess of water is 
removed with blotting paper. For the determination 




BILL'S ATTTOMATIC CLUTCH AND TENSION MACHINE. 

small, loose pulley, so that the outward movement of 
the plate forces the pulley in contact with the operat- 
ing pulley. With this construction, between each im- 
pression of the press the strip is free, but it is other- 
wise kept constantly taut, and wound into a perfect 
roll upon the drum, the machine being entirely auto- 
matic. This machine is also equally applicable to the 
winding of paper from the paper machine, cloth from 
the loom, and other similar uses. By simply inserting 
the lever and bracket it will as well discharge from a 
roll, its action being governed entirely by the tension. 
* I « I » 

Injury to One of tbe Pneumatic Gnus of tlie 
Vesuvius. 

The guns of the new torpedo boat Vesuvius were 
tried near Philadelphia on April 24. The adjustments 
of the firing valve, which have caused considerable 
delay, had been satisfactorily made, and it only re- 
mained to prove that a two hundred pound shell could 
be thrown to all ranges inside of one mile and at the 
rate of one in two minutes. 

Three dummy shells were fired successfully, the 
range being a little less than one mile. The fourth 
shell was different from those first fired, being a ten 
inch sub-caliber hollow cast iron shell, weighing 500 lb. 
It was placed in the middle gun, and when that gun 
was fired, the hollow cast shell immediately went to 
pieces in the gun. The breech section of the gun was 
badly wrecked and considerable damage was done to 
the mechanism. No one injured. 



Photograpblng Patterns. 

Sterling Elliott sends to the American Machinist the 
following plan for keeping track of patterns : 

Spread a white paper on the floor, lay patterns on it 
in proper order, place on each pattern a small square 
of white paper on which is painted a black plain 
figure beginning with one, two, three, etc.; these may 
be cut from an old calendar, or painted purposely. 
Directly over the patterns suspend by any suitable 
means a photographic camera, and you have it. From 
the negative thus obtained, make two blue prints; 
send one to the foundry, and the old problem of mark- 
ing patterns is not only solved, but lost patterns are 
much more easily found ; for a pattern, unlike an 
actress, resembles its photograph every time. 



Purification of Coal Gas hy Oxygen. 

The manufacture of cheap oxygen by the Brin pro- 
cess has rendered it possible to use this gas for destroy- 
ing, the sulphureted hydrogen present in crude coal 
gas. Mr. Vernon Harcourt, one of the gas referees for 
the metropolitan district, suggested some two or three 
year ago that oxygen gas would probably be found 
valuable for revivifying and keeping in an active condi- 
tion the oxide of iron in the gas purifiers. When air 
is used for this purpose, it is necessary to remove the 
oxide of iron from the purifiers, or cause a lowering of 
the illuminating power of the gas; but if pure oxygen 
be employed, it can be introduced directly into the 
purifiers in situ, which can then be kept in constant 
use. 

Mr. Ogden.the engineer of the Blackburn Gas Works, 
acting upon these views, found the process to work 
well in practice, and after an extended trial showed 
that this continual revivification of the oxide of iron 
had many advantages over the older method. The 
nuisance caused by opening the purifiers, and the loss 
of gas consequent on doing so, were prevented, and 
the labor of cleaning and recharging the purifiers 
saved. After these satisfactory results had been ob- 
tained at Blackburn, Mr. Valon conducted a series of 
experiments at the Westgate-on-Sea Gas Works. Mr. 
Valon found that by introducing pure oxygen into the 
purifier without removing the oxide of iron, a slight 
increase in the luminosity of the gas was produced, 
and the revivification of the oxide proceeded more 
regularly than in the former process. From the in- 
crease of luminosity of the gas, he was led to study 
the effect of mixing a limited amount of oxygen with 
the crude coal gas without the use of any oxide of iron 
purifiers, and found that under these conditions the 
lime purifiers alone were sufficient to efficiently remove 
the sulphur compounds present in the gas. 

The proportion of oxygen which gives the best re- 
sults appears to be O'l per cent of the volume of the 
gas for every 100 grains of sulphur per 100 cubic feet of 
crude gas. The sulphur remains fixed in the lime 
purifiers partly as free sulphur. The sulphur did not 
move forward when the lime became saturated with 
carbonic acid, as is the case where air is employed, 
and the lime could be used for about twice the usual 
length of time. The spent lime forms an almost odor- 
less and dry substance, and has none of the objec- 
tionable characters of " blue billy." Permanent oxy- 
gen plant has recently been put down at the Rams- 
gate Corporation Gas Works, and it occupies only 
one-half the space which would be required for the 
purifying plant if oxide of iron were employed. 

The chemist to Brin's Oxygen Company, Dr. L. T. 
Thorne, has not given any explanation of the chemi- 
cal changes involved in the process, but it is obvious 
that the sulphureted hydrogen is partially burnt into 
oxidized sulphur compounds, which are subsequently 
absorbed by the lime. He states,- however, that there 
is some free sulphur in the lime, and it would be in- 
teresting to know what proportion of the sulphur re- 
moved from the gas is in this condition. If the free sul- 
phur forms a large percentage of the total fixed sulphur 
it may be possible that the process will resolve itself 
into a modification of the "Claus" sulphur recovery 
process, now at work at the Belfast Corporation Gas 
Works, and that the lime merely acts as a strainer or 
filter, and could therefore be replaced by coke or other 
material. If, on the other hand, the greater propor- 
tion of the sulphureted hydrogen is burnt by the oxy- 
gen into sulphur acids, which are absorbed by the lime, 
oxygen purification is not likely to be found as eco- 
nomical as the Claus process. 

In the former, the gas manufacturer will have to buy 
both oxygen and lime, and sell a comparatively value- 
less sulphate of lime, while in the latter practically no 
lime is required, and the sulphur is recovered in a form 
whichcommands a good market for the manufacture 
of arsenic-free sulphuric acid. The slight increase in 
the luminosity of the coal gas is, however, an impor- 
tant factor in the problem. Many|gas engineers would 
be glad to avail themselves of a process which would 
insure the luminosity of their gas being raised even a 
few tenths of a candle, and if a small quantity of free 
oxygen can be guaranteed to produce this effect, it 
should be a useful adjunct for rapidly improving the 
illuminating power of the gas. 

We understand, says Industries, that the difficulties 
at first encountered in the manufacture of large quan- 
tities of the gas are now surmounted to such an ex- 
tent that it is possible to produce oxygen by the 
Brin process in London at a price not exceeding 7s. 6d. 
per 1,000 cubic feet. In manufacturing districts, where 
fuel and labor cost less than in London, 1,000 cubic 
feet should not cost more than 5s., and in gas works 
and other large works where special facilities exist, a 
further reduction in price is possible. 



Patents, Partnersblp, Property. 

In a case where an invention is put in as part of the 
capital stock of a partnership, a patent granted on the 
invention becomes partnership property, according to 
the decision of the Supreme Court of CalifcKiua in the 
case of Hill vs. Miller. 
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BEGENILY PATENTED INVENTIONS. 
Railnray Appliances. 

Sleeping Car Berths. — Simon 

Cullen and Carver C. Brown, Alexandria, La. This 
invention provides a ladder attachment for such berths, 
by means of which a person can readily get into and 
out of a berth, while it can be used as a guard to keep one 
from falling out of a berth, and folded up out of the way 
when not in use. 

Electric Track Alarm. — Theodore 

Taylor, Cedarville, Cal. Combined with the railway 
rails are conductors connectedj therewith by suitable 
fastenings, insulated and arranged to form a complete 
electric circuit. Including a battery and an alarm 
device, for indicating when the track is broken or dis- 
placed. 

Pneumatic Track Alarm.— This is a 

further invention of the same inventor, with a similar 
object, to give an alarm when any of the track rails are 
broken or displaced, the invention consisting of pipes 
extending along the flanges of the rails and connected 
with an air pump and a signal for denoting when a rail 
and pipe break. 



HI ec ban leal. 

Pipe Cutter. — Vernon B. Stevens, 

Bridgeport, Conn. This invention is designed to 
cheapen and improve the construction of cutters employ- 
ing circular cuttmg blades pivoted in a jaw and etook 
adjustably connected together, the stock being recessed 
and the lower cutter blade placed therein and directly, 
connected to the handle, avoiding all connection of the 
Cutter block with the outer curved jaw. 

BALiNa Press Mechanism. — George 

Ertel, Quincy, 111. The special object of this invention 
is to provide a simple, eflicient, and inexpensive power 
mechanism for giving two eflEective strokes of the 
plunger in the baling box for each complete rotation of 
the sweep, one bale being pressed behind another as the 
tied bales are discharged from the contracted open rear 
end of the press case. 

Box FOR Shafts.— Edward H. Bridg- 

man. Pittsfield, Mass. This invention relates to adjust- 
able boxes for slitter shafts, in order that when the 
dekle straps on a paper-making machine are not set 
correctly, the slitters on the shafts running in these 
boxes may all be moved with the shaft, forward or 
backward, to properly cut or divide the sheet of paper, 
or trim both edges alike. 

Basket Making Machine. — Isaac J. 

W. Adams, Laurel, Del. In this machine a form is 
used comprising semicircular metallic plates registering 
to form rings of varying diameter, provided on their 
inner faces with hoop-receiving spaces, semicircular 
. spaced hinged ribs, to the inner faces of which plates 
are secured, and semicircular bars securing the ribs of 
each section together. 

Well Borer. — Benjamin Andrews, 

New Orleans, La. A boring head is journaled to the 
well tube, while a water tube is connected with the 
boring head and constructed to fit snugly therein, 
whereby water forced down the water tube will be pre- 
vented from passing up between it and the boring 
head, with other novel features, the invention being an 
improvement on a former patented invention of the 
same inventor of apparatus for boring artesian wells. 

Printing Machine. — William O. 

Nelson, Baltimore, Md. This is intended for the hand 
stamping of dates, addresses, etc., and particularly 
adapted for desk use in offices, a rubber type plate 
being preferably used, attached to a type carrier that 
reciprocates vertically and descends into contact alter- 
nately with the inking pad and the surface to be 
printed, the pad being attached to a horizontally reci- 
procating platen. 



wires of a fence are kept at the same tension, and any 
strain thrown apon a single wire will be distributed be- 
tween all the wires, while the wires will be kept tight 
in both hot and cold weather, and the tension on them 
may be adjusted as desired. 

Beer Engines. — James A, Bigelow, 

Melbourne, Australia. This invention covers an ap- 
paratus for drawing beer or other liquids from a re- 
ceptacle in a cellar or store room, and delivering it to a 
bar counter, whereby also the beer or liquids may be 
cooled as desired, and several kinds of beer may be 
mixed before delivery. 

Dumping Wagon. — William Jach- 

mann. New York City. Two nuts are connected with 
each other by a rod passing through recesses in the 
wagon body, upright screws being also held to turn in 
suitable bearings, on which screw the nuts and a turn- 
ing mechanism located under the wagon body operate 
to impart a rotary motion, whereby the body can be 
quickly and easily raised to an inclined position to 
dump its contents. 

Building Paper. — George Manahan 

and Henry Gade, New York City. This invention 
covers a composition for waterproofing and preparing 
sheathing and building paper, in which are used glue, 
amber mineral oil, and other ingredients, prepared and 
applied as specified. 

Water Gate. — Thomas A. Niswonger, 

Cleveland, Tenn. This gate is intended for use on 
small streams, and also as a flood fence, stout posts 
being sunk into the ground on opposite sides of the 
stream, supported by inclined braces, while the inner 
side of each post and brace has an inclined strip which 
forms a bearing for the axis of the gate. 

Desk and Drawing Board.— Henry 

L, Keith, Stockton, Cal. This is a simple and inexpen- 
sive construction designed to serve as a writing desk, 
drawing board and easel, being capable of being readily 
adjusted for either of these uses, and so made that when 
not in use it can be folded up in small space. 



miscellaneous. 

Kitchen Safe, etc.— David Pentz, 

Shippingport, Pa. This invention provides a combined 
article, adapted for use as a bread raiser as well as 
a bread safe or table, consisting of a box with a double 
hollow bottom, in communication with which is a lamp 
Chamber, the box being metal lined, and embracing 
various novel features in its construction. 

Gate. — Thomas Tyson, Mound City, 

Mo. This is a gate especially adapted for farm use, 
being of simple and durable construction, and of such 
design that it may be opened from either side by the 
weight of the vehicle or by a person walking or riding 
along the road. 

Campaign Button.— Leon Winterdorf 

and August Reymond, New York City. The button 
head is made hollow and fitted with a slide, on the face 
side of which is to be delineated the desired portrait, 
which is adapted to be drawn out when desired, the 
portrait slide when released being automatically re- 
tarned to its normal position within the button again. 

Lace Pin Fastening. — Milton E. 

Qppenheimer, New York City. In this fastening is a 
tube having a pin slot, a sleeve surrounding the tube 
and adapted to close the slot therein, and mounted on 
the body of the pin in position to engage and secure it 
against accidental unfastening. 

Loop Tie. — Josephine Muller, New 
York City. This is a tie for decorative scarfs or similar 
articles, and consists of a broad ornamental loop, with 
a relatively long cord attached thereto at one end, and 
with an ornamental appendage attached to its free end, 
being especially adapted for use in draping decorative 
scarfs applied to sofas, lounges, etc. 

Safety Scaffold.— John Caruaichael, 

Brooklyn, N. Y. This is a scp^old for use by painters, 
masons, etc., and consists of adjustable back railing 
and end railings, all adapted to be secured to the 
ordinary scaffold, or detached therefrom and folded up 
when not in use. 

Wire Fence. — "VVilham H. Mitchell, 

Horse Cave, Ky, This invention covers a novel con- 
fitraction and comhinatlon of parts whereby tbe several 
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SCIENTIFIC AMERICAN 

BUILDING EDITION. 

APRIIi NlTinBER.— (No* 42.) 

TABLE OF CONTENTS. 

1. Plate in colors showing elevation in perspective 

and floor plans for a dwelling costing about four 
thousand dollars. Sheet of details, etc. 

2. Elegant plate, in colors, of a residence of moder- 

ate cost, with floor plans, details, etc. 

3. Perspective and floor plans of a modified Queen 

Anne cottage, at East Orange, N. J. Cost, six 
thousand five hundred dollars. 

4. A cottage at East Orange, N. J. Plans and per- 

spective. 

5. Page engraving of a stairway in the Chateau de 

Chantilly. By Mr. H. Daumet. 

6. Scenes at Zaandam, Holland, where the Czar 

Peter the Great learned shipbuilding in 1697. 

7. Engraving of the new station and offices of the 

Great Indian Peninsular Railway, Bombay. 

8. Perspective and plans of the new Biological 

Laboratory, Princeton College, New Jersey. 

9. A residence at Roseville, New Jersey, costing five 

thousand dollars. Plans and perspective. 

10. A cottage at Roseville, New Jersey, costing seven 

thousand dollars. Perspective elevation and floor 
plans. 

11. The Orange Valley Church. Cost, sixty thousand 

dollars. Perspective and ground plan. 

12. A residence at Fordham Heights. Cost, thirty- 

four thousand dollars. Elevation and floor plans. 

13. Perspective view of the new Trinity Methodist 

Episcopal Church, Denver, Colorado. 

14. Designs for wall paper decorations. Flower scroll, 

designed by A. F. Brophy. Strap ceiling, de- 
signed by G. A, Audsley, Arabesque panel de- 
corations, paper for staircases, designed by Lewis 
F. Day. 

15. Perspective and floor plan of an attractive carriage 

house in the Queen Anne style. Cost, nine hun- 
dred and fifty dollars. 

16. Miscellaneous Contents : Something for architects 

and builders to remember. — Interior finish. — 
Sketch of Nathaniel J. Bradlee.— Colored decora- 
tioti of churches.— On estimating. — Crushing of 
masonry.— The oldest architectural drawing.— Ma- 
hogany. — Flexible foundations.— Treatment of 
the ceiling.— The teredo.— The oldest timber.— 
Compressive strength of bricks and piers. — Repe- 
tition of ornament. — The Thomson-Houston elec- 
tric system for street railways, illustrated. — An 
excellent system of heating. — The Ball high speed 
engine.— Beading, rabbet, slitting, and matching 
plane, illustrated. — The Sturtevant system of 
heating and ventilating, illustrated. — H. W. 
Johns' liquid paints.— Soapstone laundry tubs 
and kitchen sinks, illustrated. — Carpenter's vise, 
illustrated.—Metallic hip shingles, illustrated.— 
Corrugated iron lath.— Weather vanes, roof orna- 
ments, etc. 
The Scientific American Architects and Builders 
Edition is issued monthly. S2-50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNK & CO., Publishers, 

361 Broad way. New York. 



Engineers wanted to send their addresses and receive 
free a 25 cent book, *' Hints and Sutftfestions for Steam 
Users." Lord & Co., 11 S. 9th St., Philadelphia, Pa. 

Perforated brass for well points, lamps, etc. The 
Robert Aitcbison Perforated Metal Co., CbicaKo, III. 

Wanted Immediately— Bridge Draughtsman. Must 
be well educated, accurate, write a Kood band, and have 
at least two years' experience in making shop drawines 
for bridffes. Steady employment to right man. State 
references and salary expected. Address "Draughts- 
man," P. O. box 773. New York. 

For Sale or Manufacture on Royalty— Valuable pat- 
ent on dice and dice boxes (cast iron). Address R. F. De 
Grain, Washington, D. C. 

Patent Office Reports For Sale— '47 to '71. Nearly 
complete set. W. F, H.. 46 Tribune Building, New York. 

All books, app., etc., cheap. School of Electricity, N.Y. 

Business CAawce— Martin's Paving Process makes the 
contractor $15 to $40 per day. Agents wanted everywhere. 
E. L. Martin, Decatur, III. 

Practical Books— Leading books on electricity and 
mechanics. T^ist free by mail. Jas. Moore, N. W. corner 
Second and Race Streets, Philadelphia, Pa. 

Steel name stamps (1-16, 3-32, or % in. letters), 15c. 
per letter. F. A. Sackmann, 16 Huron St., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfb- Co., Cbicaeo, III. 

For best casehardening material, address The Rogers 
& Hubbard Co., Middletown, Conn. Send for circular. 

Water purification for cities, manufacturers, and 
private uwrs. The only successful legitimate system. 
Hyatt Pure Water Co., 16,18 & 20CortlandtSt., New York. 

Ball Engine. 

Automatic cut-ofE. Ball Engine Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 21 Columbia St., New York. 
Investigate Edson's Recording Steam Gauges. Save coal, 
etc. Write for pamphlet. J.B. Edson,86LibertySt., N.Y. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofE 
Couplings. The D. Frisbie Co.. 112 Liberty St., N. Y. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Ansonia. Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Crreenwood & Co.. Rochester, N.Y. Sei-. iilus. adv., p. 28. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., T>aigbt and Canal Streets, New York. 

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., Lockport, N. Y. 

Wardwell's patent saw benches. All sizes in stock. 
Rollstone Machine Co.. Fitcbburg, Mass. 

The Star Fountain Gold Pen. The best made stylo. 
Price, $1.00; fountain, $1.50 and up. Send for circulars. 
J. C. Ullrich & Co.. 106 Liberty St.. New York. 

Manufacturers Wanted at Lyons, N. Y. 5 railroads, 
canal ; low taxes, rents, fuel, and labor. Address Secre- 
tary Board of Trade. 

^^Sendfornew and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReTerences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Snppletnents referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

nilneralM sent for examination should be distinctly 
marked or labeled. 



(759) L. A. v.— The chipping off of the 
porcelain lining on iron kettles is of no possible harm 
in the cooking of vegetables. Acid fruits stewed in 
such kettles turn dark in color and often taste of the 
iron, which injures the flavor only. Granite ware is 
the same as porcelain-lined in its cooking properties, 
but with chipped ware the flavor of the article cooked 
in it will be damaged. There is nothing unhealthy in 
the use of chipped porcelain-lined or granite ware. 

(760) F. & M.— Cement for filling brass 

and zinc signs is made by mixing asphalt, shellac, and 
lamp black about equal proportions, or black sealing 
wax may be used. Apply by heating the plate and melt- 
ing the cement in and evening the surface with a warm 
iron. Then carefully scrape off the excess and hold a 
hot iron over the letters to glaze tie surface. 
Any ordinary sheet brass or zinc is suitable for signs. 
They are engraved, etched, or stamped. Nitric acid 
1 part to 1, 2, or 3 parts parts of water is used for 
etching. There are no books on the subject of sign 
making. *' The Etcher''8 Guide," by Bishop, we can 
mail for $1. 

(761) J. W. B.— '^Crawley" root is a 

corruption of coral root, the popular name of the plant 
Corallorhiza odontorhiza. The plant is an orchid and 
grows in rich woods from New York to Michigan, and 
eepeciall J eoatbward. Tbe generic and popular names 



refer to its much-branched and coral-like rootstocks, 
the shape of which has given it also the name of 
dragon's claw. Medicinally (mostly in eclectic and 
domestic practice) the root has been used as a dia- 
phoretic in fevers and inflammatory affections. The 
plant is small, yellowish, with a rather fleshy, leafless, 
purple sheathed stem, 8 to 12 inches high. The flowers, 
10 to 20 in number, grow in a long spike, are small and 
purplish and spurless, and the lip, which is dilated and 
white, is finely spotted with purple. These are the 
main botanical features. 

(762) G. H. M. asks : What would be 
the lifting power of a propeller 10 feet in diameter on a 
vertical shaft running six hundred revolutions per 
minute in air, also the best pitch for blades of propeller, 
and how much power would it require? A. You may 
obtain a lifting pressure of from 15 to 20 pounds per 
square foot if the fan is arranged for the best blast. 
The pitch should be about 35° to the plane of motion* 
15 to 20 horse power will be required. 

(763) E. T. H. writes : I have an en- 
graved copper plate and wish to print the same on my 
photographic mounts. Please inform me how to do 
this. A. It will probably have to be done by a regular 
copper plate printer. The plate must be perfectly 
clean and highly polished. It is warmed, and inked 
while warm, the ink being applied with a dabber or 
roller. The surface is then wiped with a cloth in two 
directions, and finally with the palm of the hand 
sprinkled with a very little whiting. The edges are 
then wiped off, the paper or card is put on it, and cov- 
ered with some thicknesses of cloth or blanket, and the 
whole resting on a steel plate is passed through the 
rollers of a copper plate press. The ink in the grooves 
of the plate is transferred to the card. A very intense 
pressureis needed to effect the printing. 

(764) Q. A. S. asks : 1. Will you give me 
the receipt for a fireproof cement? I wish to pour it 
into a complicated mould, then have it harden, take it 
out of mould, and submit to intense heat. A. You can 
use clay, introducing it into the mould by pressure. 
You will have much difficulty in obtaining a mixture 
that will pour and give any satisfaction. Plaster of 
Paris mixed with silicate of soda and water might 
answer, but would not stand really intense heat. 2. If 
two copper pipes (1%, inch diameter) were brazed to- 
gether with a 90^ miter joint, would the joint stand 300 
pounds cold pressure? A. Yes. 3. If the pipes were 
of steel and I had the joint electrically welded, would 
they then stand the same pressure? A. It would be 
stronger than a brazed joint between the same metals. 

(765) J. G. I. asks : 1. Have the attempts 

which have been made at working the typewriter by 
electricity (so that letters might be printed at any given 
distance apart) proved successful ? A. Yes. 3. If so, is 
there a wire to carry the current of electricity, for each 
letter, numeral, and point represented on the keyboard 
of the typewriter, or does one wire furnish the current 
for the working of the whole instrument or instru- 
ments? A. One wire is sufficient for all of the opera- 
tions. 

(766) J. P. S. asks: Does the current or 

message sent over a telegraph line with ground wires at 
each end pass through the earth to the starting point 
the same as if a return wire is used instead of the earth? 
A. The earth becomes practically a common reservoir 
of electricity. It does not act as a return wire, as the 
current becomes diffused. The separate impulses are 
lost. 

(767) J. W. F. asks : 1. How gilt edging 
is put on scolloped cards? A. In gilding the edges of 
cards, bronze powder is used, which is applied to the 
cards in packs by fir!*t brushing the edges with a thin 
size, and when nearly dry the powder is applied with a 
piece of soft chamois or fur. 2. What is the composi- 
tion that is put on tablets in the place of glue, and 
which is flexible? A. The tablet composition is glue, 
with a little glycerine added to keep it from hardening. 
The glue is sometimes colored with aniline purple or 
red. We can send you Holbrook on " How to Strengthen 
the Memory " for $1. 

(768) F. S. — The pressure of the steam 

on the piston is not equal through the stroke, and the 
pressure on the crank pin is also variable with its posi- 
tion at various points in its revolution. The office of 
the flywheel is to equalize these variable forces as much 
as possible. In practice the flywheel and attached ma- 
chinery has a perceptibly increased speed when the 
crank pin is near the point represented by the middle 
of the piston stroke. Centrifugal force has much to do 
with the vibration of machinery. Unequal balancing is 
the direct cause. See the ** Practical Steam Engineer's 
Guide," by Edwards, which we can mail for S2.50. 

(769) J. Z. G. asks how to mix plum- 
bago in order to make a mould for casting small 
articles in lead. A. Mix with 10 per cent pipe clay and 
water to make a stiff putty. Shape the mould and dry 
in an oven. If to be much used, bake at a red heat. 

(770) E. M. C— Bagging or bulging of 
boiler plates over the fire is in nearly every case traced 
to the use of oil in the boiler. Oil is sometimes inad- 
vertently fed to boilers by the false economy of turning 
the exhaust steam into the water tank, where the en- 
gine oil is caught and pumped into the boiler. Oil 
gathers the scum and dirt into a cake, which may settle 
on the flre sheet and thus prevent contact with the 
water. The intense fire heats the iron red hot and the 
pressure bulges the plate. Scale, if allowed to accumu- 
late m large quantities, may possibly also cause bulging, 
but we have yet to see the flrst case in a cylinder boiler 
that was not traced to oil. 

(771) B. S. T.— For belting the wooden 

pulley gives the best friction, or allows the least slip. 

(772) J. S. B. — Steel tapes have the 

divisions and figures printed with an acid resisting ink 
and are then immersed in weak acid to etch the back- 
ground, which leaves the figures bright after the ink is 
cleaned off. 

(773) J. H. S. asks: 1. What is the 

national air of America; if America, is it not the same as 
*' God Save the Queen," and who was thecomposer? A. 
probably " America *^ and the " Star Spangled Banner '* 



© 1889 SCIENTIFIC AMERICAN, INC. 



May 4, 1889.] 



^mnixiu %mtvum. 



283 



would be about equally considered national airs. The I 
music of the former is substantially the same, as that 
of " God Save the Queen/' or '* God Save tfce King," as 
it was first known. There is every reason to believe 
that the tune was composed in the time of James I., by 
Br. John Bull, but it was not by him used for a national 
hymn. One Anthony Young, organist of All Hallows, 
Barking;, adapted it to a "God Save the King," for 
James II., at the time when the Prince of Orange was 
hovering over the coast, but it was not so used until the 
time of George II. A letter from Victor to Garrick, 
October, 1745, mentions that it was sung at both 
theaters nightly amid great applause. It is a singular 
coincidence that Young's daughter was married to 
Arne, who composed "Rule Britannia.'' Mrs. Arne re- 
ceived a pension of £30 a year. In 1789 Mrs. Henslowe, 
who was grand-daughter of Mra. Arne, received £100 
from the government as " the accumulated amount of a 
yearly pension of £30 a year, awarded to Mrs. Arne as 
the eldest descendant of A. Young, the composer of 
'God Save the King."* The tune is almost a literal 
translation of a canti^ue sung by the Demoiselles de St. 
Cyr, when Louis XIV. attended morning prayer at that 
chapel. The words were by M. De Brion, and the music 
by the famous Sully. The ** Star Spangled Banner " 
was first applied to the flag of the United States in a 
poem written by Francis S. Key, on the morning after 
the British attack on I'ort McHenry at Baltimore in 1812. 
The bombardment, which took place during the night, 
was witnessed by Mr. Key, who with some friends 
watched with intense anxiety for the return of day. 
At length the light came, and they saw the American 
flag still flying from the fort, the attack having failed. 
In the excitement of the moment he wrote the now 
famous song, the first verse of which so graphically 
describes the scenes of the night and morning. 2. 
Will a No. 3 pump, on a two inch pipe, throw water 
faster, than a No. 3 pump on same piping (well 20 feet 
deep)? If so, why? A. There are similar proportions 
in the steam and water pistons of most pumps. The 
water pressure would be nearly the same in No. 2 and 
No. 3 pump of the same make. The only gain a No. 3 
pump would have is to throw more water with less 
speed. The piping should be of the assigned sizes due 
to the size of the pump for a properproportionof work. 
3. When a tree is felled, what force draws it in falling 
away from the stump? A. The manner in which a tree 
falls is largely due to the skill of the woodman, who 
takes advantage of the wind, the way the tree stands, 
etc. 

(774) H. A. M.— Brick tiling on flat roofs 
cannot be made tight with cement. The tiles will 
absorb water. The cement will also open a little by 
the sudden shrinkage from the heat of the eun to the 
temperature of falling rain. We can only recommend 
a coat of coal tar, which allow to dry and then put on a 
thick coat of coal tar and asphalt, put on hot, and 
spread over with clean coarse sand, thick enough to 
keep the tar and asphalt from running by sun heat. See 
answer to Query 601, in our issue of April 13. 

(775) B. V. G. asks (1) how a cable car 

rounds a curve. A. The cable is kept in place by flat- 
faced pulleys on vertical shafts, arranged around the 
curve, so as to just clear the grip in its passage around 
the curve. The grooved pulleys carry the cable just 
below the bottom of the grips, so that the cable in the 
grip is raised out of the pulley groove when passing. 
2. Why the steamboats using electric headlights have 
the headlight glass cut in strips about Ji inch or 1 inch 
wide, A. The glass in the headlights is cut into strips 
to prevent breakage from the high heat of the arc. 

ffW Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
Scientific American office, Munn & Co., 361 Broad- 
way, New York. 
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For ivbicb lietters Patent of the 
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AprU 16, 1889, 

AND EACH BEARINO THAT DATE. 
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NEW BOOKS AND FTTBLICATIONS. 

May Time. A compilation, by Marcus 
Benjamin, of sundry poems. 84 pp. 
25 cents. New York: De Witt Publish- 
ing House. 

Examination of Water for Sani- 
tary AND Technical Purposes. 
By Henry Leffmann, Ph.D., and Wil- 
liam Beam, M.A. Philadelphia: P. 
Blakiston, Son& Co. 1889. Pp. 106. 
Price $1.25. 
Thisconvenient little manual contains within small 
compass an excellent resume of methods of water 
analysis. The determinations of solid matter, of 
nitrogen in its various forms, of phosphates and oxygen 
required to oxidize organic matter are all treated. The 
all-important subject of interpretation of results has 
devoted to it a special chapter. A chapter giving ana- 
lytical data and an index close a very useful work. 

Index of Publications on Methods 
OF Communication in the Field 
and f)N Torpedo Warfare. By R. 
Von Fischer-Treuenfeld. London: 
Alabaster Gatehouse & Co. ; New 
York: D. Van Nostrand. Pp. v, 71. 
The title of this book tells its story. From military 
telegraphy, through signaling, both audible and visible, 
ballooning, carrier pigeons, dogs and velocipedes, tor- 
pedo service, electric light apparatus, and many other 
subjects, down to cryptography, the literature is indexed 
in twenty-nine divisions. This gives the titles of the 
papers and publications. An index of authors' names, 
referring back to the main work, completes it, giving an 
excellent presentation of the subject. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents,eitber at home or 
abroad, are invited to write to this oflBce for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AuBBicAN, 361 Broad- 
way, New ToTkl 



Acid, alizarine green sulpho, R. Bohn 401,635 

Air brakes, flexible piping for. D. M. Legat 401,706 

Alarm. See Railway track alarm. 

Alarm, C. Agerskov 401,531 

Allziirine-blue green, R. Bohn 401,633 

Anchor, folding, T. S. Laughlin 401.651 

Armature, dynamo, C. O. C. Billberg 401,«32 

Atomizer, G. Kneuper 401,355 

Axle oiling device, locomotive, T. J. RoRers 401,517 

Bag. See Paper bag. 

Baling presses, power mechanism for, O. Ertel 401.424 

Barrel cover, G. W. Lindsey 401,707 

Barrels, etc., apparatus for shaving, Gibson & 

Ray 401,550 

Basin or bath waste and overflow, W. H. Newell.. 401,579 
Baskets, machine for making. I. J. W. Adams. ... 401,403 
Batteries, automatic cut-out for secondary. S. C. 

C. Currie 401,332 

Batteries, therapeutic attachment tor galvanic, 

C.V.Osborn 401,366 

Battery. See Secondary battery. 

Battery zincs, making, H. O. Farr 401^38 

Beer engines, construction of , J. A. Bigelow 401,406 

Bell, pneumatic, R. P. Qarsed 401.341 

Belting, R. Dick 401,642 

Belts, making flat, R.Dick 401,643 

Bicycle, R.H. Fletcher 401,339 

Bicycle gearing, W.J. Fitzpatrick 401,425 

Blacking, shoe, C. D. St. Pierre. 401,390 

Blast furnace, E. Walsh, Jr 401.395 

Blast furnaces, charging apparatus for, E. Walsh, 

Jr 401,391 

Block. See Flooring block. Paving block. Snatch 

block. 
Board. See Trimming board. 
Boiler. See Steam boiler. 

Boiler, E. W. Poorman 401,369 

Boilers, low water indicator for steam. P. J. Grau. 401,701 
Bolts, machine for cutting the screw threads on, 

J. M. Simpson 401,596 

Bonbons, making soluble, Tj. Oberbaeusser 401,657 I 

Books, carbon paper attachment for receipt or 

note, H. C. Seely 401.382 

Bottle washing and brushing machine, O. B. In- 

man 401,561 

Box. See Cock box. Dredge box. Miter box. 

Box cover, W. Sharnweber 401,660 

Brace, G. T. Sutterley 401,604 

Bracket. See Scaffold bracket. 

Brake beam, W. A. Pungs 401,716 

Buggies, stop plate for, Stewart & Chambers... .. 401.602 
Burner. See Gas burner. Hydrocarbon burner. 
Vapor burner. 

BuLtonhoIe strip, H. W. Lyon.... 401,359 

Button setting machine, J. H. Vinton 401,393 

Calculating machine, E. M. Rosenthal 401,463 

Calendar, S. W. Balch....i 401,624 

Can. See Oil can. 

Candlestick, A. Roelofs 401.592 

Car berths, ladder and guard for sleeping, Cullen 

&|Brown 401,418 

Car, combined sleeping and day, H. M. Jones 401,438 

Car coupUng, J. O. Bryant 401,726 

Car coupling. Case & Preston 401,329 

Car coupling. D. U. Graveline 401,430 

Car coupling, A. W. McKenzie 401,710 

Car door fastening, P. H. Murphy 401,574 

Car, electric alarm advance, H. Riesenberg 401,591 

Car for live stock, H. Baines 401,1178 

Car frame, railway, M. A. Zurcher 401,529 

Car, hand, b\ A. Staser 401,469 

Car, railway, M. A. Zurcher 401,528, 401,530 

Car, railway, E. Wenigmann 401,525 

Car, sleeping, T. W. Moore . . .- 401,711 

Car starter and brake, combined, S. B. Fyler 401,340 

Car wheel, H. W. Libbey .. 401,504 

Cars, ticket box for street railway, S. H. Caughy.. 401,633 

Carbazol yellow. R. Bohn 401,634 

Carbon fliaments, manufacture of, E. P. Thomp- 
son 401,606 

Carbon fliaments, manufacture of incandescing, 

E.P.Thompson 401,607 

Carriage curtain fastener, S. P. Scott 401,720 

Carrier. See Cash carrier. Egg carrier. 

Cart, hand. A. Schubert 401,381 

Cash carrier, D. Lippy 401,568 

Cash Indicator and register, W. W. Wythe 401,725 

Center of attraction in polarized bodies, determin- 
ing the, A.Gipperich 401,428 

Chair. See Iron chair. 

Chairs, spring attachment for rocking, W. I. Bun- 
ker 401.684 

Check spreader, overdraw, S. E. Harsh. 401,558 

Cigar bundling machine, A. E. Pye 401,514 

Cigar making machine. W. M. Steinle 401,599 

Clamp. See Wood working clamp. 
Clasp. See Corset clasp. 

Clasp, F. B. SpoonerCr) 10,995 

Clip. See Wagon clip. 

Clock, A. Junghans 401,499 

Clothes pounder, L. N. Martin 401.571 

Cock box, stop. P. H. Gundermann 401,493 

Cock or faucet, F. B. Ray 401,588 

Coffin fastener. W. A. Sparks 401,663 

Coin assorter, J. Roggy 401,593 

Colter attachment for plows, W. J. Edwards 401,337 

Commode, J. A. Bell 401,629 

Concrete pavement and floor, P. M. Bruner 401,539 

Cooking apparatus, H. H. Boggs 401,480 

Copying writings, apparatus for, F. A. C. Zabel.... 401,402 

Corkscrew, Alvord & Brown 401,672 

Corn cob pipes, manufacturing, A. Ruth 401,464 

Corpse dressing table, C. Green 401,554 

Corset clasp, J. H. Haviland 401,650 

Coupling. See Car coupling. Tube coupling. 

CoupUng pin, F. L. Remington 401, 6.^9 

Crane, traveling, .7. Walker 401,613 

Cultivator, J. Shoolbred. 401,595 

Cultivator. H. Staggs 401,468 

Cultivator, cotton, J. Marion 401.507 

Curtain pole socket, H. Reubel 401,590 

Cutter. See Feed cutter.' Pipe cutter. 
Dampers for fireplaces, etc., device for operating, 

A.V.Bay ..401,625 

Dental vulcanizers, regulating valve for, Tj. Stuck 401.391 
Desk, drawing board and easel, combined writing, 

H. L. Keith 401,440 

Dial, timepiece, M. V. B. Ethrldge 401,697 

Diplay rack, R. Kaufmann 401.653 

Door check, W.S. Barlow 401,534 



Door check, M. H. Baiasett 401,535 

Dredge box, J. W. Ivory 401,651 

Dredging bucket, R. Hosford 401,436 

Drill. See Ratchet drill. 

Drining tool, A. E. Brown 401,537 

Drum and gripper, combined, H. Fletcher 401,727 

Duplex engine, direct-acting, C. C. Worthington- 401,401 

Dust collector, Leduc & Weeks 401,503 

Dye, crimson, T. Diehl 401,483 

Easel and sheet music cabinet, combined, O. Stod- 
dard 401.389 

Egg carrier, C. F. A. Eddy 401,645 

Electric currents, distribution of, E. Thomson 401,608 

Electric lighting, system of . T. A. Edison 401,486 

Electric lighting, wiring structures for, Johnson 

& Greenfield 401,498 

Electric locomotion, system of, F. Wheeler 401.616 

Electric machine, dynamo, E. Weston 401.668, 401,669 

Electric wire nail, C. A. Gildemeyer 401,343 

Electro-magnetic motors, operating, N. Tesia 401,520 

Electrotypes, forming curved, Benedict & Fur- 
long 401,631 

Elevator. W. H. Milliken 401,449 

Engine. See Duplex engine. Gas engine. Motor 
engine. Steam engine. 

Envelope machine, A. A. Rheutan 401,462 

Envelope machine, F. H. Richards 401,718 

Fan, suspension fiy, W. C. Whitner .'...... 401,52S 

Farm gate, C. M. Gitt 401,648 

Feculent matter receiver, O. D. McClellan 401,709 

Feed cutter and corn.busker, combined, A. Rosen- 
thal 401,719 

Fence, wire, J. N. & N. Lehman 401,567 

Fence, wire. W. H. Mitchell 401,450 

Filter, oil. A. C. Darragh 401.544 

Fire escape, S. H. Sprague 401.598 

Fire escape ladder and truck, A. Frederick 401,488 

Fires in passenger cars, device for extinguishing, 

S. H. Harrington 401,494 

Flooring block, W. Boelling 401.479 

£'Iushing device for urinals. Murphy & Atkinson.. 401,575 
Flushing device for water closets, etc., Murphy & 

Atkinson 401.576 

Frame. See Car frame. Umbrella frame. 

Fuel, artificial, A. K. & C. M. Murray 401,365 

Funnel apparatus. Jar holding, M. EIHs 401,487 

Furnace. See Blast furnace. 

Furnace, M. A. Foster 401,546 

Furnaces, indicating device for charging, E. 

Walsh, Jr 401,521 

Gauge. See Water gauge. 

Gas, apparatus for the manufacture of, C. M. 

Gearing 401,342 

Gas, apparatus for the manufacture of, T. S. C. 

Lowe 401,570 

Gas burner f or heating'purposes, P. Lesser 401,445 

Gas engine, L. H. Nash 401,453 

Gas engines, fuel mixing device for, L. H. Nash. . 401,452 

Gas governor, H. J. Bell 401.626 to 401,628 

Gate. See Farm gate. Tilting gate. Water gate. 

Grain binder, Eastman & Potter 401,644 

Grain clipping machine, R. W. Welch 401,667 

Guard. See Snow and ice guard. 

Hair holder, J. L. Hackett 401.649 

Hammer, drop, F.M. Leavitt 401.566 

Handmotor, C. E. Bromwell 401.637 

Handle. See Tool handle. 

Handle, L. M. Devore .... 401,419 

Hanger. See Spring hanger. 

Harvesting machine, corn, J. F. Steward 401,338 

Harvester reel, J. F. Steward 401,665 

Hay rake and loader, J. E. Shinn 401,467 

Heater. See Tank heater. Water heater. 

Heating apparatus, H. Heim 401,349 

Heating system. W. W. Canfleld 401,685 

Heeling machines, top lift carrier for, H. W. Win- 
ter 401.619 

Heeling machines, top Uft holder for, H. W. Win- 
ter 401,620. 401,621 

Hoes and [shovels, machine for making, H. E. 

Marchand 401,6^6 

Hoisting and loading machine, D. S. White 401,618 

Holder. See Hair holder. Lamp holder. Pen 
holder. Refrigerator ice holder. 

Hook, CO. Buell 401,683 

Hub and axle, vehicle, J. R.Cole 401,689 

Hydrant, J. Kaiser 401,652 

Hydrocarbon burner for furnaces. Griffith & Mil- 
ler 401.431 

Indicator. See Cash indicator. 

Inhaling apparatus, E. Krull 401,502 

Injector, steam, A. T^ambert 401,665 

Iron. See Waffle iron. 

Iron chair, A. M. Gjestvang 401,552 

Iron ore, treating magnetic, G. Conkling 401,414 

Knife. See Surgeon's knife. 

Knife for printer's use, L. J. Dus 401,421 

Jack. See Lifting jack. 

Jetty. W. M. Douglas 401,695 

Ladder, fire. L. Harris 401,433 

Ladder, fire truck, C. Albert o 401,623 

Lamp, D. W. Parker... 401,583 

Lamp bulbs, exhausting electric, J. W. Packard.. 401,580 

Lamp holder for vehicles, C. L. EUicott 401,422 

Lamp, incandescent, Lemp & Wightman 401,444 

Lamp, incandescing electric, T. A. Edison 401,646 

Lamp shade or refiector and guard, combined, G. 

A. Cooley 401,416 

Lamp suspension device, Hammond & Merriam.. 401,557 

Lamp with annular burner, oil, A. Cautius. 401,543 

Lamps, cut-out for incandescent electric, E. R. 

Whitney 401,527 

Lamps, etc., extension fixture for, L. F. Griswold. 401,347 

Lampa, heating attachment for, J. W. Zinn 401,475 

Lantern, electric. Cox & Van Dyke 401,417 

Lantern, tubular, E. C. Glazier 401,490 

Latch and lock combined, J. A. Campbell 401,540 

Lathe turret, C. I. King 401,564 

Lathing, machine for forming sheet metal, J, 

Weichhart. 401,622, 401,523 

Tjead, making white, J. Baldwin 401,533 

Ledger or similar account book, J. W. Home 401,497 

I^eg, artificial. C. A. Frees 401,426 

Levers, foot for sand. C. Vezie 401,611 

Lifting jack, W. M. Piper 401,368 

Lifting jack, A. A. Strom 401,722 

Liquids, apparatus for delivering, J. Jenldns 401.704 

Liquids, device for agitating, R. S. Williams 401,724 

Loom lease rod, Tlobbs & Whelan 401,351 

Looms for weaving fabrics having end borders, 
shuttle box pattern mechanism for, F. Heb- 

den 401,702 

Lumber piles, device for launching, H. Rich 401,370 

Magnetic separator, G. Conkling , 401,415 

Marker, land, W. H. Boggs 401.679 

Match, P. Leiss 401,443 

Measurement apparatus, electrical, A. C. White.. 401,617 

Measuring siphon, J. M. Clark .» . 401.413 

Mechanical movement, F. H. Richards... 401,371 

Medical compound, F.Kruger 401*500, ;0l,501 

Metal wheel, A. Keith 401,563 

Mill appliance, H. Aiken 401,326 

Miter box. W; H.BQglebara. 401,423 



Motor. See Hand motor. 

Motor engine. Newall & BIyth 401,578 

Mower, lawn, F. Enos, Jr , 401,696 

Musical instrumenls, picking thimble tor, N. U. 

Barnes 401.476 

Nail. See Electric wire nalL 

Neckscarf, L. Cole 401,690 

Necktie fastener, W. H. Glines 401,491 

Net, fisherman's, J, F. Marsters 401,360 

Nipple, nursing, R. Lockwood 401,505 

Oil can, H. MuIIer , 401,451 

Ore concentrator, J. H. Pemberton 401.457 

Ore separator, magnetic, C. C. Coats 401,688 

Organ, O. C. Whitney 401,474 

Oven for vapor or gas stoves, J. Stubbers 401,723 

Oven, portable, J. Middleby 401.573 

Padlock, G. Brambel 401,407 

Panel raising machine, J. Green 401,555 

Paper bag, E. E. Clausen 401,687 

Paper folding machine, W. Downing 401,336 

Pavement, laying artificial, J. W. MacKnlght 401,447 

Paving block, G. M. Graham.. 401,492 

Paving block, W. & J. W. McReynoIds 401,361 

Pen holder, L. M. Hopkins... 401,435 

Photo-engraving, translucent film for use in the 

art of. C. A. MulIer 401.510 

Photographing instrument, G. A. Cooke 401,330 

Pianofortes, sheet music support for, E. J. Snow.. 401.662 
Pin. See Coupling pin. 

Pipe cutter, V. B. Stevens 401.387 

Pipes, leak detector for. A. H. Brown 401,409 

Plane, bench, K M. Bailey 401.532 

Planing machine feeding device, Welch & Auten- 

rieth 401,524 

Planing machine, wood, Wetherell & Jones 401,397 

Planing machines, belt tightener for, E. F. Auten- 

rieth 401,677 

Plate, name and letter drop, W. Graham 401,700 

Plow, S. Kauble 401.562 

PIow.J.W. Webster 401,615 

Poleortower. J. W. Davy 401,333 

Portraits, mounting, P. G. Kramer, Jr 401,441 

Press. See Printing press. Tobacco press. 
Press for bundle wrapping, self -locking, E. E. Por- 
ter 401,587 

Printing machine, hand, W. O. Nelson 401,455 

Printing machines, stop mechanism for cylinder, 

S.D.Tucker 401,473 

Printing press, A. B. Carty 401,541 

Printing presses, ink fountain for. A. B. Carty ... 401,542 
Propeller and governor, chimney or stack, J. A. 

Robb 401,516 

Propeller for vessels, current, E. Lotze 401,446 

Pulley, H.J. Gilbert 401,489 

Pulley changing device, Burbank & Church 401,328 

Pulley, split, J. M. Pollard 401.586 

Pulp board bending machine, wood, C. B. Jame- 
son 401.353 

Pump gearing, E. H. C. Oehlmann 401,512 

Pump, mercury air, J. W. Packard 401,561 

Punch, shears, and saw gummer, combined, J. 

Schofield 401,594 

Rack. See Display rack. 

Rail spiking machine, Roberts & Caldwell 4(H,874 

Rails, cast metal] bracej chair for girder, W. M. 

Brown 401,538 

Railway alarm apparatus, automatic, W. Rymer.. Wl,376 

Railway spikes, finishing, H. Greer 401.346 

Railway, street, L. M. Hosea ,. 401,352 

Railway switch. E. Gordon 401.345 

Railway switch stand. C. Alkins 401.671 

Railway switches, interlocking signal apparatus 

for, F. H. Treacy.. 401,666 

Railway systems, electrici.heating apparatus for, 

M. W. Dewey 401.482 

Railway track alarm, electric, T. Taylor 401,472 

Railway track instrument, G. C. Steenbergh 401,664 

Railway vehicles, brake apparatus for, Cowburn 

&Tentschert.. «1,694 

Railways, pneumatic alarm for, T. Taylor 401.471 

Railways, underground conduit for electrical, F. 

H.Reed 401.515 

Rake. See Hay rake. 

Ratchet drill, H. M. GUnes 401,344 

Ratchet drill, Rogers & Jones 401,375 

Ratchet drill, T. N. Scott 401,465 

Reapers and mowers, cutter bar for, J. I. Murray. 401.714 

Record, H. C. Seely 401.Gtil 

Reel. See Harvester reel. 

Refrigerator car, W. H. H. Sisum 401,385 

Refrigerator ice holder and water escape, U. 

Reiffer 401.589 

Register, H. S. Ross 401.518 

Rheostat, N. Benardos 401,405 

Riveting machine, HfS. Maxim 401.708 

Rod. See Loom tease rod. 

Rolling bulb webbed slot rails, rolls for, F. CoUey. 401,692 

Rolling machine, tire, J. Munton ^ 401,713 

RoIUng three-fianged slot rails, rolls for, F. Col- 
ley , 401,691 

Rolling Z-shaped slot rails, rolls for. F. CoIIey 401,693 

Ruler. N. Vermehren 401,392 

Sail, ship's. J. Roberts ;...... 401,373 

Sash fastener, R. A. Reisse 401.460 

Scaffold bracket, E. A.. Brace 401,636 

Scaffold, safety, J. Carmichael 401.410 

Scraper. E. L. Lefebure 401,442 

Scraper, road, H. C. Langebartels 401.366 

Scraper, wheeled, F. A. Rathbun 401,658 

Screw cutting machine, J. H. Sternbergh 401,600 

Screw cutting machine, Sternbergh & Pemberton 401.601 

Secondary battery, J. S. Sellon 401,406 

Seeder, hand, T. R Parry 401,584 

Separator. See Magnetic separator. Ore sepa- 
rator. 

Separator,C. Hallett 401.556 

Sewage purifier, J. J . Powers 401,468 

Sewing machine thread cutting mechanism, C. F. 

Wilcox 401,399 

Shaft, fiexible power. O. J. Brown 401,681 

Shaft support, E. Clark 401,412 

Shafts, adjustable box for, E. H. Bridgman 401.408 

Shaping irregular forms, self-feeding machine 

for, W.&G. M. Reid 401,459 

Sheet metal vessels, mechanism for forming and 

sizing, A. Slaysman 401,.'JSt7 

Ships, machine for bending ribsor frames of, J. 

S.Mitchell 401,509 

Shirt. H. W. Mesaer 401.572 

Shirt, fiannel, K. D. Renshaw 401,717 

Shoe.C.H. Pearsall. 401..'i85 

Sifter, J. C. Fredericks 401,548 

Slates, etc., composition of matter for the produc- 
tion of artificial school. H. Gallinowsky 401,427 

Snatch block. B. H. Naves 401.6U 

Snow and cleaning streets, machine for melting, 

A. Hentschel ".' 401 ,496 

Snow and tee guard, S. R. HaWthorne 401,559 

Soda, making, F. H. Gossage 4BI.€99 

Sole for rubber foot wear, protective, T. Regan.. .401,872 

Spectacles, electro-therapeutic, C. Brust 01,682 

Spinning frames, etc., guide tube for, S. Hender- 
son mm 
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Spinning machine spindle, Hogg ABoMiuon ...... 01.703 

Spinning spindle snpport, E. J. CarroU ^1,686 

Spring. See Vehicle spring. 

Spring hanger, A. White 401.398 

Springs, tempering spiral, F. Sedgwick 401,721 

Stamp and punch, combination coupon ticket. W. 

M. Dunaway 401,420 

Stamp, hand, 1. B. Dodson 401.835 

Stamps, dating device for hand, L. E. Scotf Old.. . . 401,519 
Stand. See Railway switch stand. 

Steam boiler, W. W- SutcUffe 401,603 

Steam engine, M. Muller 40i;%4 

Bteam engine, C. A. Smith 401,386 

Steam trap, O. Dlnkel 401,543 

Steamer, colander, G. L. Motter 401,712 

Stitching, book, H. L. Arnold 401,673 

Stitching books, H, L. Arnold 401.674 to 401.676 

Stone sawing machine. J. W. Maloy 401,6!>5 

Stool or chair, store, J. S. Sammons. 401,-379 

Stool, store. J. S. Sammons 401,380 

Stove, gas or oil, Deyoe & Dull 401,611 

Stove grate, W. C. Metzner 401,808 

Stove, safety self-extinguishing car beating, 

Locke&Thayer 401,358 

Sugar granulating and drying machine, I.. A. 

Moresi. Jr 401,363 

Sugar moulding and refining apparatus. Walker & 

Patterson 401,612 

Surgeon's knife, H. B. Gemrlg 401.549 

Surgical dressing, turf fiber, Francken & Plrnay.. 401,547 
Switch. See Railway switch. 

Syringe, insect destroying, F. L. ZItscbke 401.622 

Table. See Corpse dressing table. 

Tag, O. O. Dowst 401,485 

Tank. See Water closet tank. 

Tank heater, F. Funk 401,698 

Tanning, J. W. Hltt 401,434 

Tanning, B. Ollestad 401,715 

Tap, bottle, B. H. Grlswold 401,4.33 

Telegraphy. P. B. Delany 401.334 

Thermoscopes, attachment for electro magnetic, 

H.J. Halght 401,348 

Thrashing machine, W. King 401,705 

Tilting gatfi. M. A. Nelson 401,577 

Tobacco press, portable, 1. A. McElnley 401,448 

Tongue support, B. Rentz 401,461 

Tool, combination, A.J. Bryant 401,327 

Tool handle, G. Carlisle 401,481 

Toy. D.W.Long 401,669 

Trap. See Steam trap. 

Trimming board, F. Nathan 401,454 

Truck, E. P. Strange 401.470 

Truck brick, J. W. Weekes 401,396 

Truck, car, li. K Jewett 401,384 

Truck, hand. D. M. Macpherson... 401,506 

Trunks or packing boxes, follower for, K. L. 

Karo 401,4.39 

Tube coupling, G. N. Rlley(r) 10,994 

Umbrella frame. W. W. Box 401.536 

Valve, R. Foster 401,ii47 

Valve actuating apparatus, J. W. Packard 401,582 

ValTO, balanced slide and cut off, W. Slmpkln 401,384 

Valve, cylinder relief, A.M. Barnum 401,477 

Valve, engine, J. H. Williams 401,400 

Valve for pneumatic pipes or tubes, E. S. Boyn- 

ton 401,680 

Vapor burner, C. H. Shultz 401,383 

VauitUghts, tooiforconstructlng, n. A. Crossley 401,331 
Vegetable substances, apparatus for treating, J. 

D. Tompkins 401,609,401.610 

Vehicle runner, C. I,. Pelrce 401.367 

Vehicle spring, G. B. Harris 401.495 

Vehicles, runner for wheeled. J. B. Granger 401,429 

Vials, machine for making, Wlechert & Gabriel- 
sky 401,670 

Waffle Iron, E. Hotchklss 401.660 

Wagon clip, Baynes &Hennicke 401,478 

Wagon, dumping, W. Jachmann 401,437 

Washing machine, W. F. Belton 401,630 

Washing machine, J. Q. Lefflngwell 401,857 

Water closet tank, P.Connolly 401,640 

Watergauge, J. 6. Blount 401,326 

Water gate, T. A. Niswonger 401,456 

Water heater, hot, Meddon & Urquhart, Sr 401.862 

Water wheel. W. G. Dodd 401,484 

Weeding machine, A. L. Saddlemyre..., 401,H78 

Welding, electric, C. L. Coffin 401,639 

Well borer, B. Andrews 401,404 

V/heel. See Car wheeL Metal wheel. Water 

wheel. 

Wheel, A. Gillies 401,551 

Whistle-actuating mechanism, W. Rymer 401,377 

Window, P. Weber 401,614 

Wire twisting machine, D. T. Clark 401,41 1 

Wood working clamp, B. F. Godfrey 401,553 

Wrench, C. Pomeroy 401,513 

Wrenches, pipe gripping attachment for, G* H. 

Tbomac 401,e«5 
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Inside Page, ench inaertion - - - 75 cents a line* 
Bnck Page, ench Insertion - > - SI. 00 n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication offlce as early as Thursday morn- 
ing to appear In next issue. 



USEAOAMANT WALL PLASTER 






DESIGNS. 

Ashrecei^er, etc., J. E. Dallon 19^7 

Boitlc. M. J.S. Van Houten 19,052 

Canteen, C. W. Ledltf 19,0-W 

Mirror or brush back, C. Kunze.... = 19,049 

Racket, C. A. Davis 19,W8 

Rug. T. B. Meagher 19,051 



TRADE MARKS. 

Boot 8 and shoes, Waukenpbast & Co 

Cigarettes or cheroots. Consolidated Cigarette 
Company 

Emmenagogue, Chichester Chemical Company 

Gloves, leather, S. T. Hunting 

Jewelry and ornamentation for personal wear, 
articles of, H. Turner & Sons 

Medical remedies for external use. F. O, Robert- 
son 

Medicine, granular effervescent, H. K. Wampole & 
Co 

Ov^alls, men*8, Dittenhoef er, Haas & Co 

Paper, sheathing, M. E. Maiiahan .. 

Perfumes, waters, powders, and Boups, toilet, 
Doussan French Perfumery Company 

Periodicals, weekly, P. Mason & Go 

Soap C.Davis&Co 

Watches, J. Qallett & Co 

Whisky. M. Klein 

Wines, Hungarian, Willman Cossenas Company.. . 



16,50i 

16,489 
16,488 
16,496 

16,495 

16.500 

16.501 
16.492 
16,498 

16,493 
16,499 
16,490 
16.494 
lfi.497 
16,491 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this ofiBce for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may cow be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $4U 
each. If complicated, the cost will be a little more. For 
(all instructions address Munn & Co., 361 Broadway, 
Hew York. Other foreign patents may also be obtained. 



Itia Ilai'dt Dense* and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 
germa. It dries in a few 

- nou rs. It can be applied in 
" any kind of weather. It is 
~ in general use. Licenses 

- granted for the mixing, 
~ using, and selling. Address 

^ ADAMANT MF(}. CO. 

71 E. Genesee (Street, 
Syrncuge. N. V. 



ICE-HOUSE AND COLD EOOM.— BT R. 

G. Hatfleld. With directions for construction. Four 
engravings. Contained In Scientific American Sup- 
I'LBMENT, 59. Price lO cents. To be had at this office 
and of all newsdealers. 




"Star" 

Foot Lathe 

Swings 

9i25 in. 



L 
A 



Screw Cut- 
ting' -Auto- 
niatit Gross 
Fe»i, etc 



LATHE 



Scroll SawB.I 

Circular 
^awR, Lathes] 
Mortisers. 



El of all OUT 
I Machinery. 



Seneca halls Mfg. Co., 695 Water St., Seneca Falls, N. Y. 



HI Catalogue 
I Free 



HOME-MADE INC UB ATOR.— PRACTI- 

cal directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating, With 4 flgures. Contained in Sci- 
entific Amickican Sttpplrm(<:nt. No. «30. Price 10 
cents To be had at this ofiSce and from all newsdealers. 




INGERSOLL-SERGEAIVT 
ROCK DRILL CO. 

10 Park Place, N. Y. 

Rock Drills, 

Air Compressors, 
Stone Channeling Machines 
Coal Cutters, 

Diamond Core Drills. 

Boilers, Hoists, 
Electric Blasting Batteries, 

Fuse, Wire. etc. 
Complete Plants of Mining. Tunnel- 
ing, and Quarrying Machinery. 



IRON ORES OF THE UNITED STATES. 

—A paper by John Birkinbine. giving an exhaustive ac- 
count ot all the iron ores of the United States, describ- 
ing their characteristics and mode of occurrence, and 
showing their economic importance. Contained in Sci- 
entific American StTPPLE.MENT, No. 6(»<i. Price lO 
cents. To be had at this ofiQce and from all news- 
dealers. 



ROCK DRIllS^SS 



AIR COMPRESS0RS8. 

GENERAL MACHINERY roR 
MlNINcTuNNELINCy'' 

RAND DRILLCo 23 ParkPiace NEWYORK'mi 



ADVICE TO YODNe MECHANICAL 

Engineers.— Address by Prof. Perry, to his students at 
the Finsbury Technical Colleere. A paper of great value 
and interest to all working engineers. With one en- 
graving. Contained in Scientific American Si'pplk- 
ME^T. No. 661. Price 10 cents. To be had at this oflBce 
and from all newsdealers. 




Branch Office and Factory, 208,S05&20?CeQterStM N. Y. 



BOFORS CAST STEEL GUN — BY 

Capt. O. E. Michaelis. U.S.A.— The production of guns 
from unforged open hearth steel by the casting process. 
The excellent quality of the guns produced, and their 
freedom from blow holes. A plea for cast steel ord- 
nance. Contained in Scientific j\merioan Sup- 
plement. No. 66,^. Price 10 cents. To be had at this 
office and from all newsdealers. 



S3 PRINTING PRESS 

For cards, labels, etc. Circular press, $8. 
Size for small newspapers, $44. Rotary 
jobber, 9x13, $100. Do all your own print- 
ing and advertising. Full printed rules 
for type-cetting. etc. Send 2 stamps for 
catalogue of presses, type, cards, etc., to 
factory. KEl^SEY tfe CO., Meriden, Conn. 




HOW EARTHQUAKES ARE MEAS- 

iired.- Apaper by Prof. J. A. B wing, describing the prin- 
ciples and applications of various seismographs, with 
four engravingB. Contained in Scientific American 
Supplrmicnt, No. 659. Price 10 cents. To be had 
at this office and from all newsdealers. 




EV£RY USER OF SIACHIAERV 

SHOUIiB LEABBf 

How to Use Loose Pnlleys. 

Useful information on tills subject 
Is given in our "Catalogue Ko. 55." 
iSent free to any address. 
Van DtrzEN & Tift. Cincinnati, O. 



SEBASTIAN.MAY&CO'Si 

lapioTod Scisw Cittiig 
Power llJEimjjW, 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application.: 
165 "W. JJd St., Cincinnati, O. 




WATER OF CONDENSATION.— A DE- 

scriptlon of the various apparatus that have been devised 
for the extraction of water of condensation from the 
steam-heated apparatus used in the industries. With 24 
illustrations. Contained in Sccientific American 
SUPPLEMENT.No.tt59. PricelOents. To behadat this 
ofBce. and from all newsdealers. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and profcHSionai 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
lit-j circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and It will be mailed 
to th^m. Address, 
DIUKN «& CO.. 361 Ifroadway, New Vork. 



RATTLE OP THE RATTLESNAKE.— 

A paper by Samuel Carman discussing the origin of the 
snake's rattle and its mode of growth. With 14 flgures. 
Contained in Scientific American Supplement, No. 
665. Price 10 cents. To be had at this office and from 
all newsdealers. 



w 



ATCHMAKER 

Send to American Watch Tool Co.. 

Waltham, Mass., for price list of Whitcomb 
Lathes and for the new Webster- Whitcomb. 



S 



BAGS AND BAGGING. —A PAPER 

by Senator Arkell, describing the process of makinj; 
rope paper for millers' use, and discussing the future 
outlook of the industry. Contained in ScibntipiC 
American Supplement. No. 657. !*rice 10 cents. To 
be had at this office and from all newsdealers. 






LIGHTNING WELL-8INKINQ 
MACHINE MAKERS. . 

Well-linking and prospecting tools tflBl 

on trial. 529 feet has been luak in 8 

hours. Instmctiona for beginnen. AB 

I Ency«lopdia of tjOO Engravingi of well 

* and proapeotors tools, pumpt, 

L ~:--j and steam engines. Atreii- 

'- n gas and oil. Book 

free, mailing ehargei 

"^fi cts.eaeh. 

rtie American 

Well Works. 

AUBORA, IhkS^ 

U.S.A. ' 




IRON AND STEEL. ANALYSIS OF.— 

A description of the methods employed for determin- 
ing the several constituents contained in these metals. 
With one il lustration. Contained in Scientific Amkr- 
ICAN Supplement, No. 661. Price 10 cents. T3 be 
had at this office and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

92 WATER STREET, 

f UtBbnreh, I'a., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Urilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





MARINE SIGNALS. — DESCRIPTION 

of various types of foghorns, sirens, buoys, lightships, 
and other forms of marine signiils. With 2i} flfrures. 
Contained in Scientific American Supplement, 
No. 666. Price 10 cents. To be had at this ofBce and 
from all newsdealers. 




ARTESIAN 

Wells, OU and Gas Wells, drilled 
by contract to any depth , from 60 
to 3000 feet. We also man uf acture 
and furnish everrtMng required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
,600-«t. Send 6 cents for illus rat*d 
'eatllosue. Piei-ce Ai-tcNinii 
and Oil Well Supply Co., 
80 Beaver Street, New York. 



PERSONAL IDENTIFICATION AND 

Description.— By Francis Galton. F.E.S. An Interest- 
ing paper upon the application of the examination of 
hand and finger markings to the identification of Indi- 
viduals. With three Illustrations. Contained in Scien- 
tific AMERICAN Supplement. No. 659. Price 10 
cents. To be had at this office and from all newsdealers. 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Hqrse Eureka Boiler and Engine, - $135 
4. " " " " " - - 2(0 

other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE &. SONS, 



Drawer 56> 



EI.MIUA, N. Y. 



TRIPLE THERMIC MOTOR. — DE- 

scriptlon. operation, and results of a Blngle-expansion 
non-condensing steam engine, supplemented oy the 
evaporation of the bisulphide of carbon and expansion 
of Its vapor at the Brush Electric Works, Cleveland, 
Ohio. Contained in Scientific American Supple- 
ment. No. 641. Price 10 cents. Tobehddatthisoffi.ee 
and from all newsdealers. 



CAflTALOGUES FRE E TD ANY ADDRESS 
_ ^ 



0« 
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DEFEAT OP THE ARMADA IN 1588.— 

An Interesting account of the Invincible Armada col- 
lected by Philip II., of Spain, tor the subjugation of 
England, and parficulars of the battle which resulted 
in its defeat. With three engravings. Contained in Sci- 
entific AMKitiCAN Supplement, No. 660. Price 
10 cents. To be had at this office and from ail news- 
dealers. 




OIL ENGINES. 

For Printers, Steam Yachts, 
pumping water, sawingwood, 
making ice-cream. Carpen- 
ters, Mechanics. 1 to 8 H. P. 
Fuel. Kerosene. Mo ilust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. See illustrated 
notice in Sci. Am. Aug. 4,1888. 

SHIFMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 



ALUMINUM -STEEL HACK SAW. 

Frame and 1 doz. blades, $2; Blades per doz., 8-lnch, $1, 
by mail upon receipt of price. Hard but not brittle. 
CRE.SCENT ftlFG. CO., CliEVEliAND, O, 

New catalogue of Engineers' Specialties. 






:MAGIC LANTERNS 

--^35^10 PT ICONS 

:ST5^KiI? JJ C N S ^ 

— F+RST:_cru:Aas?,i;,,. i-^' 

PROJECTING-ARPARAfUs' -^1 1 :-- 

FO^SGHCTOLS COLLEGES .-■'■ "; 



PUkNING AND JUATOHING MACHINES. 




Special Machines £or Car Work, and the latest improved 
Wood Working Machinery of all kinds. 



As the " Chapiter " Oas Engine is the specialty of 
manufacture of this company, and the name of The 
Williams & Orton M'f'g Co. conveys no idea of our 
business, and the parties that furnished that name have 
not been connected with the company for years, it was 
considered desiriible to change the title of this corpora- 
tion to The Charter Gas Engine Company, which has 
been done. 

The great poisularlty of the "Charter" G!as Engine 
justifies giving its name and the name of its inventor 
and patentee to the company that manufactures and 
sells it. 

Thanking you in behalf of the discarded title for your 
favors, and tmsting that under the new we will recelva 
your further valued patronage, we are. 
Very respectfuliy, 

THE OHAETES GAS ENGINB 00., 

p. O. Box 14S. Sterllnsr, Illinois. 

We beg to say that we will continue the manufacture 
and sale of Wire Hope Transmissions, Portable Mills, 
Pulleys, Shafting, Couplings, Hangers, Boxes. Gearing, 
Tighteners, etc.. etc., on which line we flatter ourselves 
that the name of ** Williams & Orton goods" is familiar 
to many, and stands for " the best." 




Wiley «& Russell Mfg. Co., Greenfield, Mass. 



YELLOWSTONE PARK.— AN IN- 

teresting description of this region of wonders, with its 
hot springs, geysers, caves, lakes', etc. With 11 illustra- 
tions. Contained in Scientific American Supplb- 
KENT. No. 663. PricelOcents. To be had at this office 
and from all newsdealers. 



WHEN YOU GET TIRED 

Of experimenting with Reducing Valves that don't re- 
duce, try th e on e manufactured by the 



WIRING}, SPECIFICATION OP— 

Specification of Wiring for a proposed electrical instal- 
lation in a large building. A paper of value to electri- 
cal engineers. Contained in Scibntific American" 
Stjpplemknt, No. 667. Price 10 cents. To be had 
at this office and from all newsdealers. 



mm LANTERNS 

^WlTff, Oil LAMPS HAVE. NO EQUAL, 

Views "f ALL suBjEm 

EASTERN PRICES CUAVNTEfO 

L. MANASSE 

88 MADISON STCHICAGO ILL 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
nowpublished. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
m ore than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent intluence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wuicn yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat toe agent gets a larger eommission 
from the papers having a small circulation than is allow* 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

MUNN Sc CO., Pnbiisheas, 

361 Broadn'ay, Kew York, 

MODERN LANGUAGES.^ PAPER 

by Prof. Charles F. Kroeh, describing the various meth- 
ods of teaching and learning modern languages, with 
criticisms of the same. Contained In Scientific Ameui- 
OAN Supplement, No. 639. Price lOcents. Tobehad 
at this office and from all newsdealers. 



PHOTOGRAPHS. 

The photographing of Machinery, Bridges, FactorleB, 
and Iron Work of alVdeBCrlptlonB. Write lor samples. 
Geo. p. Hall & son, 167 Fulton Street, New York. 



MOULDERS' TOOLS.— A DESCRIP- 

tion of the tools uFcd by foundry moulders and their 
uses. With illustrations of the different implements, 
''ontained in Scikntific American supplement. No. 
636. Price 10 cents. To be had at this ofBce and 
from all newsdealers. 



r€QMPLET E St EAN\ Putflg: 

[ONhr ^EVEN dou:ars ^ 



DEMAND THiSx 
OF YOUR 
DEALEIR. ,^< 



rO US FOR PRICES. 



.^: ' ' Vam Duzem's Patent < 

VanDuzen 8c Tift. 

,^sole: makeirS—. 



SUPERFICIAL TENSION.— A PAPER 

byM. Van der Mensbrueghe, explaining the ncMonof 
the surface tension of liquids upon floating bodies, by 
a few simple experiments, and the action of oil upon 
waves. With Sflgures. Contained in Scientific AMERI- 
CAN supplement. No. 663. Price 10 cents. To be 
had at this office and from all newsdealers. 



Stored Energy 

AfipllUIII ATnDS for Electric Llehcing and 
Abb U ni U LA I U nO street car Propulsion. 

ELECTRICAL ACCCIUULATOK COMPANY, 

No. 44 Broadway, Neir York City. 



Edco System. 

Complete Electric Light and Power Plants. Street Cars 
equipped for Electric Propulsion. The oldest and most 

experienced Electric Motor Co. in the world. 
THE ELECTRO DYNAMIC COMPANY. 



© 1 889 SCIENTIFIC AMERICAN, INC. 
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A Qreai Bepoaitory of Praeiic aland 
SeienHfic Information, 

One at tlu PuOat, Pmhetl, and Itost Vaiuatile Handboola 
«/ t/i£ Age, IndtspewahU to Every Practical JUon. 



Price $2.00. 

Free of Postage to any Address tat the World. 

The TeWhesiical Keceipl Sooli: 

Containing Several Thousand Receipts, covering the 
Ijacest, most Important, and most DseAl Discoveries in 
.Chemical Technology, and, their Practical Application 
In the Arts and the Industries. Edited chiefly from the 
German of Drs. vvinckler, Eisner, Heintze, Mierzinski, 
Jacobsen. Koller. and Heinzerlinp, with additions by 
William T.Brannt, Graduate of the Royal Agricultural 
College of EWena, Prussia, and William H. Wahl, Ph. 
D. (Held.), Secretary of the- Franklin Institute, Phila- 
delphia, author of "Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, one volume, over 600 pages, 
12mo, closely printed, oontalaiDgan Immense amount 
and a great vari ety of matter. Elegantly bound in scar- 
let cloth, gilt. 

Price $2.00, free of postage to an/y address in the ivorld. 

t^~A circular of 32 pages, showing the fuU Table of Con- 




tents of this importanf Book, sent by mail pree of postage to 
any one in any part of the World who toul fv/rMs".), his ad- 
dress. 

HENRY CAREY BAIRD & CO., 

INDUSTRIAI. PnBLTSHEBS.BOOKSBLLEBS & IMPOBTEBS 

810 Walnut 8t., Philadelphia, Fa., U. tS. A. 



Roper's Practical Handy-Books 

For ENGINEERS and PIREMEX. 

By Stephen Roper* Ensineer. 

Engineers' Handy-Rook.— The most compreben- 
BiTe and best illustrated book ever published in this 
country on the Steam Engine; Stationary, Locomotive, 
and Marine, and the Steam Engine Indicator. 
Price. $3.50 

Hand-Book of Land and IHaiine 1<:iiKiiif*B.— 
Containing a description and illustrations of every 
descripton of Land and Marine Engine in use at the 
date of Its publication, ^rice 93. 50 

Hand-Book of the Ijocomoiive. — One of the 
most valuable treatises ever written on the subject. 
Price S'^.50 

Instructions and SuegeMtions for Engineeris 
and Fii-emf*n.— This little book is made up of II series 
of BugKestions and instructions, the result of recent ex- 
periments. Price S3.0U 

Use and Abuse of the Steam Boiler.— Contain- 
ing illustrations and descriptions of all classes of Steam 
Boilers in use at the present day. Price $2*00 

Cntechisin of Hiffh-l'resAure Steam Enirines. 
It contains a fund of valuable information for En- 
gineers. Price S'J.OU 

Questions nnd Answ^ers for Engineers.— Con- 
tains all the questions that an Engineer will be asked 
wlien undergoing an examination for the purpose of 
procuring a license. Price S3. 00 

Simple ProcesM for estimating the horse power of 
Steam Engines from indicator diagrams. Price 50 cts. 

Care and management «if the Steam Boiler. 
Price «2.00 

Younsr Engineer's Own Book.— Containing an 
explanation of the principle and theories on which the 
8team Engine as a Prime Mover is based. With 106 illus- 
trations. Price 83.00 

JUST PUBLISHED. 

Hand-ltonk of Modern Steam Fire Engines.— 
TlW tgrt-y hook 01 the kind ever published in this coun- 
try. It contains descriptions and illustrations of all the 
best types of Steam Fire Engines and Fire Pumps, In- 
jectors. Pulsotoetors, Inspirators, Hydraulic Bams, etc.; 
and treats more extensively rai Hydraulics than any 
otheTbook in the market. Second Revised Edition. 
Prtce 93.50 

EDWARD MEEKS, Publisher, 

No. 101!£ Walnut Street, Philadelphia, Pa. 



ABCHITECMiL BUI 



Useful, Beautiful, and. Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other puUlic building of high 
Or low cost, should procure a complete set of the Abohi- 

TBCTS' AND BUILDERS' EDITION ol the SCIENTlMO 
AUEUICAN. 

The information these volumes contain renders the 
Work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates ot the elevation, plan, and detail draw- 
ings of almost every class of building, with spedflca- 
tlon aad approximate cost. 

Four bound volumes are now ready and may be ob- 
tid^ned, by mall, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
oovers. Subscription price, per annum, C2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says ; "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. 1 do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. 1 can turn steadily for a whole 
day, and at night feel as little tired 
as- if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 

1999 RUBT ST., Rockford. 111. 



BRIDGE CONSTRUCTION, DEVEL- 

opment of.— A paper by Prof. W. P. Trowbridge, giving 
a history of the art of building bridges, along with no- 
tices 01 some remarkable historic bridges. Contained 

in SCIKNTIPIO AMERICAN SUPPLEMENT, NO. 637. 

Price 10 cents. To be had at this office and from all 
newsdeale s. 



The Eoch Patent I^e, for preserving newspapers. Mag- 
azines, and pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Amebi- 
CAN and SciENTiMC American SuppLEMKNTcan be 
supplied for the low price of $1.50 by mall, or 11.25 at the 
office of this paper. Heavy board Pides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN tic CO.t Publishers SoiBKTiFio Ahbeucan. 



DEAF 



NESS "^ Noises r^Myi^ 

Entirely C nred by 

Peck's Pat. Improved 



Tubular Ear Cushions. "Whisiwrs heard dis- J 
tmctly. Unseen, comfortable, selfadjusting. | 

fec68Hf*Uwheii all rmnediesJ^Ul. &>ld only i 
I" JalSCOX, 853 Broadway, cor. 14th I 
,, ItTy. Write or call for illnstrated book of proofs PBEE, 





INDIANA 



>WJIgggl| For Sheds and Poultry Buildings 

^■"^^^^^^^ Bxcellent Roof. Anybody can apply. Price complete 

$2.00 per too sq. Feet. 

Improve and protect your out-buildiDgs, fences, etc., with 

81ate Paint. It is durable, ornamental, easily 

applied, and costs In barrels only 

60 Cents a Gallon, 

42 WEST BROADWAY, NEW YORK. 



UNEQUALED 

For House, Barn, 
and all out-buildings. 
Anybody can put It on. 
PRICE LOW. 

Write for Sample and Book. 
143 Duane St., New York Oity< 

PAINT & ROOFING CO. 



SEAMLESS TUBES.— DESCRIPTION 

of the various processes of manufacture ; with 44 figures 
illustrative of the apparatus used. Contained in SciEs- 
Tmc American Supplement No. «a8. Price 10 cents. 
To be had at this office and from all newsdealers. 



PATENT IRQN NG BOARD. 

The cheapestf be»t, 
and simplest Ironing 
Board on the market. 

Price, $1.50 each. 

Liberal discount to the 
trade. State lUebts 
for sale. Apply to 

WEST MONEOE ntONINQ CO., 

37 West Monroe Street, NEWARK., N. J. 



ALUMINUM. INFLUENCE OF. UPON 

Cast Iron.— A paper by W. J. Keep, CE.. glvlnjp the re- 
sults of a series of carefully conducted tests to settle 
the question as to whether aluminum which has been 
added to iron remains therein after It has been cast. 
With 7 figures. Containel in Scientific American 
Supplement, No. 66*:^. Price 10 cents. To be had at 
this office and from all newsdealers. 



The most efficient and economi- 
cal means of obtaining from one- 
eighth to fifteen horse power and 
upward. A motor which does 
the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efficiently. 
Printing Presses, Elevators, 
Church Qi^eans, Coffee Mills, 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any piece of Mechanism. 

Binffhaniton Hydraulic 

Po'wer Co., 182 Siate Street, llinerhamton, N. Y, 




HARGREAVES' THERMO -MOTOR.— 

Full description of this new apparatus and explanation 
of the theoiy upon which it Is based. Illustrated with 
6 figures. Contained in Scientific ameetcan Sup- 
plement, No. 633. Price 10 cents. To be had at this 
office aud from all newsdealers. 



RATS 



MICE, or VERMIN 

will not pass through It, IN 
YOUR WALLS or FLOORS. 
Sample free. WESTKRN 
MI NERA I. WOOL. CO., 
Cleveland, Ohio. 



MODERN CAVALRY ON THE FIELD 

of Battle.— By Col. R. S. Llddell. An Interesting his- 
torical resume of what has been accomplished by the 
caTalry in various notable battles, and discussing the 
value of this branch of the service. Contained in Sci- 
entific AMERICAN SCPPLBMEN'T, No. 664. Price 
10 cents. 1o be had at this office and from all news- 
dealers. 
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NICKEL 

electro-p'lating 

APPARATUS 

AND 

MATERIAL 

HANSON.VANWINKLE&CO, 

NEWARK, N.J. 
92 LIBERTY ST.N.Y. 
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IN USE.^"*^^ 



ELECTRICAL DISTRIBUTION OF 

Time. —By Allan T). Brown, U.S.N. A historical review 
of the evolution of ttie time service of to-day, and a 
discussion of the problem of using the electric current 
as a motive power for clocks. An elaborate and inter- 
esting paper. Contained in Sotentific American sup- 
plement. No. 659. Price 10 cents. To be had at this 
offlceand from ail newsdealers. 



WeSeQIIRECTtoFAlIILIES 

i«ByavoidingAgent8yousavetheir 

^lenormous expenses and profita 

■ which double the costs 

f on every first class Piano • 

they Bell. 

[PIANOS. $150 VO $1500.4 
'OBQANS, $35 to $500. ' 

^ Sent fortrlalln your own home I 
before you buy. eirARAMT££D SIX 

TX:ARS. Catalogues Free. 
Varolial&Snilth Piano Co.,236S.Sl8tSt.«lT.7. 





DISTILLATION OF PEPPERMINT.— 

A paper by A.. M. Todd, giving a description of the 
American method of making oil of peppermint, and 
discusslne the question as to whether the dried or the 
fresh hero yields the more oil. Contained hi Scien- 

THPIO AMEBICAX SUPPLEMENT, NO. 658. PriCe 10 

cents. To be had at this office and from all news- 
dealers. 



PLUMBAGOINE 



Engine and Ma* 
chlnery OILS. 

BEST l^fTBRTCATING Oil. NOW MADE. 

Sold in barrels and 5 and 10 gallon cans by the manufac- 
turers. Satisfaction guaranteed. Write for quotations. 
Unequalled for the good of machinery. WiiiT-.iTS Oil 
Company, Props. WiUits Plumbago Mines, Philadelphia 



THE SUN MOTOR.— A DESCRIPTION, 

by John Ericsson, of the nature and arrangement of 
the reflecting mirrors adopted by him for Increasing the 
intensity of the solar heat utilized for propelling the 
piston of the sun motor. With 2 figures. Contained in 
ScrBNTiPic American Supplement, No. 663. 
Price 10 cents. To he had at this office and from all 
newsdealers. 



^DCIQ Experimental Work 



& Light IMacliinery 



N. ERLANDSEN, lOr Rlvlngton Street, N. Y. 



I»ROQ-RESS IVtAOHITSTK AVORKS, 



PULLEYS, HANGERS, ^ <& if. si^oTT^riT, 
FRICTIOrr CLUTCHES. 44 Fi^^^S>bo,5f: 




WEITMYER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

IDE AUTOMATIC ENGINES. Traction and Portable Engines. 



Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U. S. A. 



PETROLEUM FUEL.— AN ACCOUNT 

of the Pennsylvania Railroad's experiments with the 
Drquhart system of burning petroleum on locomotives, 
and also of the experience of the Grazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 615. Price ten cents. 
To be had at this office and ftom all newsdealers. 




Clart's Noiseless RnUer Trnct Wleels 

Save floors. Anti-Friction Casters. 
Rubber Furniture Casters, etc. 

Catalogue free. 

Geo. P. Clark, box L.Windsor Locks, Ct. 



PETROLEUM BOAT. DESCRIPTION 

of a petroleum motor devised by Mr. I^noir for the 
propulsion of small boats, with 2 tlgures. Contained 
m Scientific American Supi't.ekent, No. 637. 
Price lO cents. To be had at tbis office and from all 
newsdealers. 



T 



HE PENNA. DIAMOND. DRILL & MFG. CO. 

UIRDSUORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour MUl Rolls Ground and Grooved. 



PEIS|fi|ONft $80,000,000 for Sol- 
^■' ^ ■ ^^ ■' W Siers, Sailors, their widows 
or parents. PENSIONS DiCftKAfiKIk. Discharges pro- 
cured. I^"T^open8lon,ROFEE. Latest law, pamph- 
let Wnt I Patbick OTaubsll, Att "y .Washington J>. C. 



POLAR PLANIMETER. — A PAPER 

by E. A. Giessler, C.B., plving the theory and use of 
this useful Instrument. With 5 figures. Contained in 
Scientific American Supplbmbmt,No. 637. Price 10 
cents. To be had at this office and from all newsdealers. 



2n(l 



MACHINERY 



r*" Da 

N. y. Mach'y Depot, BrIdBe Store 16. Frankfort St., N.Y. 



BONANZAS 



IPUTQ SAMPLES FREE 

ItH I O both sexes. Write now 
.. SCOXT.New Yoik Citr 



ANESTHETICS, A LESSON FOR 
those who tise.~By J. J. Chlsholm, M.D. Remarkable 
cases of resuscitation of patients apparently dead from 
the inhalation of chloroform, with methods used. Con- 
tained in Scientific AMKBiCA>r SnpPLBMEyr, No. 
Si'i- Price 10 cents. To he had at this office and from 
all newsdealers. 



AGENTS ^^^ P^'' '*ionth and expenses 

|^V?!^Lm paidftny active man orwoman to Mil our goods 
ffANTCU ^y sample «d live at home. 8alaT7 paid 
fllf promptly and expenses in advance. Fall par- 
UH ticulars and sample case FREE. We mean just 
OAI ARV what we say. Address Standarsl JSIlTer- 
OHLHn I ■ .ff are Co., Boaton^ Ma... 



^ 
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ROPE TRANSMISSION OF POWER. 

—Some valuable suggestions to those who would apply 
rope in place of leather belting for the transmission of 
power over long distances, with 12 figures. Contained 
in Scientific American Sitpplehrnt, No. 638. Price 
lU cents. To behad at this office and ftomallnewsdealers. 



ELECTRICAL WELDING. - DESCRIP- 

tion of a method of welding by electricity devised by 
Mr. N. Von Benardos, of SI. Petersburg. With38 Illus- 
trations. Contained in Scientific American Sup- 
pr.EMENT, NO. 635. Price 10 cents. To be had at this 
office and from all newsdealers. 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little €riant Injector. 

SCREW JACKS, STUttTBVANT BLOWERS, &c. 
JOHN !«. URQUH ART. 4« Corclandt St., M. Y. 



ELECTRICAL STRESS.— AN INTER- 
estinj? paper by Prof. A. W. Ruclcer, on the stresses 
that exist in adl electric between conductorsof difEerent 
potentials. With 9 figures. Contained i. Scii':ntific 
American Supflkment. No. ©46. Price 10 cents. To 
be had at this office and from all newsdealers. 



eBBCnr^e S'lre Velt Co-rei'lntrs, 

, W ^ B O I \J O FackinlKB, Sheathings, &c. 

The CHALMERS-SPENCE CO., Mfrs. 
'4I9-43S 8th Street, East Ki-rer, N. Y. 



TOXICOLOGY, PRESENT POSITION 

of. — A paper by J. D. Arnold, F.C.S., showing how limit- 
ed Is the number of poisons that can be detected in 
minute quantities in post mortem cases by the present 
methods In lise. Contained in Scientific American 
SuppiiEMENT, No. 64 0. Price 10 cents. To be had at 
this office and from all newsdealers. 




E MONl!^. Befbre yoa ^ny fl 1 1 Kl 

BICYCLE orGUN 

Send to A W. GUMP & CO , Dayton, Ohio, 
for prices. Orer 400 shop- worn and 2d-hana 
Cycles. Repairinerand Nickeling. Bicycles, 
Quns and Type*Writers taken in &ade. 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained In Scientific American Supplement No. 1 16. 
Price 10 cents. To be had at this office and of all news. 
Oeaiers. 



Dill I CVO Cheapest. Lightest, and Best. Made by 
rULLClOi Hardwood Split P. Co., Menasha. Wis. 



FAST TRAINS.— FOUR HUNDRED 

Miles in 8 hours.— Record of the fastest train service in 
the world, recently estabhshed in England ; details or 
speed. Contained in Scientific American Suppt.e- 
MENT, No. 665. Price 10 cents. To be had at this office 
and from all newsdealers. 



PLAYS 



Dialogues, Tableaux, Speakers, fOT 
School ,Club & Parlor. Best out. Cata* 
logue free.T.S. Denison .Chicago .IlL 



JAMES B. EAD8.— AN ACCOUNT OP 
the life and labors of this eminent engineer. With a 
portrait. Contained in scientipio American Sttpple- 
MBNT, No. 59'i. rice 10 cents. To be had at this 
office and from all newsdealers. 
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SAVING 



Thermostatic Fire Alarm operated by Electricity, 

Positive in its action. Easilv tested. No attendance required. Endorsed by Under- 
writers. The J. C. Jtlackey Co.t 76-80 So. Water St., Sycaouse, N. Y., U. S. A. 



CITY OF TORONTO. 

Water \¥orks Department. 

Notice Is hereby given that the Committee on Water 
Works of the J^unTcipal Ciorporation of the City of 
Toronto is prepared to receive 

TBNDEBS FOR MATERIAL 

required for extending the works and Increasing the 

supply as follows : 

10,400 feet of 48 inch diameter flexible joint Cast Iron 
Pipe, or 

10.400 feet of 48 inch diameter Bteei Plate Pipe with 
Cast Iron flexible joints, or 

4^ feet of 48 inch diameter flexible Joint Cast Iron 
Pipe, and 

6,000 feet of 60 inch diameter Steel Plate Pipe with Cast 
Iron flexible joints. 

Two 48 inch Double Screw Valves. 

Two 36 inch Double Screw Valves. 

Two 30 inch Double Screw Valves. 

'Vwo 24 inch Double Screw Valves. 

1,800 feet of 36 inch diameter Cast Iron Spigot and Faucet 
Pipe. 

About 48,000 feet of 12 inch Cast Iron Spigot and Faucet 
Pipe. 

About 46, 000 feet of 6 Inch Caet Iron Spigot and Faucet 
Pipe. 

Thirty 12 Inch Valves. 

Thirty 6 inch Valves. 

Thirty 4 inch Valves. 

Also two Pumping Engines, each ox 2^ million imperial 
gallons capacity per 24 hours, with Boilers, etc., com- 
plete, or 

Two Pumping Engines, ea h of 3 million Imperial gal- 
lons capacity per 24 hours, with Boilers, etc. com- 
plete. 
Specifications, Forms of Tender, and any further in- 
formation can be had upon application to the office of 

the Superintendent of the Department at the address 

below. Sealed Tenders for the above or any portion 

thereof, addressed to the undersigned and marked on 

the outside, '■ Tender for Pipe," etc., as the case may 

be, will be received by Be^fi^fered Left(^r only up to the 

hour of Two P,M. on Monday, the Third day of June, 

The lowest or any Tender not necessarily accepted. 
JAS. B. BouSTEAD, Chairman Committee onWaterWorks, 
Watkr Works Depautsient, 
City Hall, Toronto. Ontario, 
12th April. 1889. 



proposal B for Dredging.— U. 8. Bngtneer Office, 
■^ Cleveland. O., ApHl 20, 1889.— Sealed proposals in 
duplicate will be received at this office until 13 o'clock 
M, on Wednesday, the 8th day of May. ltiS9,and then 
opened, for excavating 760,000 cubic yards, more or less, 
of material from Maumee bay along line of proposed 
straight channel for Toledo harbor, O. Preference will 
be given to materials and plant of domestic production 
or manufacture, conditions of quality and price (import 
duties Included) being equal. The attention of Wdders 
is invited to Acts of Congress approved Feh. 26. lSb5, and 
Feb. 23, 1887, vol. 23. page 832, aud vol. 24, page 4J4, 
statutes at large. All Information can be obtained at 
this office. The United States reserves the right to re- 
ject any or all proposals. 

L. COOPER OVERMAN. iifajoro/E^fimeers. 

ffiealed Proposals, In triplicate, vrill be re- 

*^ ceived at this office until noon, local tim e, Thursday, 
May 23, 1889. for furnishing the labor and material re- 
quired in constructinsr a Snagboat. Specifications will 
be furnishedbidders on application, and detailed draw- 
intis can be examined and all necessary information ob- 
tained at this office. Proposals will only be considered 
from those who can give satisfactory evidence oft heir 
ability to construct the boat as required and in the time 
specified. The United States reserves the right to reject 
any or all bids. The attention of bidders is invited to 
the Acts of Congress approved February 26, 1H86, and 
February 23, 1887, Vol. 23, page 332, and vol. 24, page 414, 
Statutes at Lar^e. D. W.IjOCK WOOD, Maior ofEn^ 
neers^ U.S.A^ U. S. Engineer Office, Custom House, 
Cincinnati, Ohio, April 23, 1889. 



INFLUENOE MACHINES.— A PAPER 

by James Wimshurst, giving a complete account of the 
recent forms of generators of static electricity. With 
13 figures. Cont^ned in Scientific American Sup- 
plement, No. 647. Price 10 cents. Tobe hadat this 
office and from all newsdealers. 



BARREL 



MACHINERY. 
£. & B. HOLSIES, 

BUFFALO, N. Y. 



7^ 22 in 0^C\ 0© A month can be made 
' W"^ tXJ AUwi^* working for us. Agents pre- 
ferred who can furnish a horse and give their whole 
time to the busmess. Spare moments may be profitably 
employed also. A few vacancies in towns and cities 
B. F. JOHNSON & CO., 1009 Main St.. Richmond, Va. 
N.B.^Ladies employed alsom Nevermind about sending 
stamp for reply. Come qmck. Yours for biz, B. F. J. & CO. 



SMELTING and REFINING WORKS COMPLETE, 

AT RECEIVER'S SAXE. 

Will be sold on Monday, May 27th, at 1 P. M., at Thom- 
asville, Davidson Co., North Carolina, a completely 
equipped Smelting and Refinery Works, fitted with the 
latest and»m03t approved plant of very best quality, in 
use only a few months. I^ocated In the heart of the 
mineral region, and drawing from the mines of North 
and South Carolina, Georgia, Alabama and Tennessee. 
Also ax, same time and place, a pole road of 12 miles in 
length, with equipment, running to the vicinity of nu- 
merous developed and working mines. For full informa- 
tion, address RECEIVER, P. O. Box 737, Baltimore, Md. 



UfAilTCn —Machinery to build. Specialties in 
ff HI1 I CUi CAST IRON to manufacture. Fine 
solid CASTINGS for Dies, Moulds, Dynamos, Motor8,etc 
MANU FACTUREB, P. O. Box 886, New Haven, Conn. 



MACHINE 



WANTED for upsetting or com- 
pressing, by hydraulic or other means. 
bars of iron or steel for eye-bars having a sectional 
area of 3 to 10 square inches. Address 

*' M. G.t" care P. Everitt, 293 Broadway, New York. 



DEEP • KEEL AND CENTER BOARD 

Yachts.— A paper by Mr. B. Martell, chief surveyor of 
Lloyd's Register of British and foreign shipping, dis- 
cussing the comparative merits of those two forms of 
craft for racing purposes. Contained in Scikntipio 
American Supplement, No. (>(>'2. Price 10 cents. To 
be had at this office and from all newsdealers. 



Jhe S cientific H merican 

PUBLICATIONS FOR 1889. 



The prices of the difi'erent publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year , $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7,00 
The Scientific American and Architects and Build- 
ers Edition, . , 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

rnrNN Jt CO.. Sei Broadway, New York. 



A FIVEFOLD COMET. — DESCRIP- 

tlon and illustration of the remarkable comet of Jan- 
uary, 1887, which was divided into five, probably through 
the disturbing effects of the sun. ( ontained in Sci- 
entific AMERICAN Supplement, No. 6^3. Price 10 
cents. To be had at this office and from all newsdealers. 



JOHN MILLARD wHUs from , 
Odinbon;, lod.. Not. 20.— Dyka's J 
Beard Elixir hu prodnced k hearr ■ 
tniutftcha on mf nppar lip in 4 1 
Tfteia. Idj tkct WH ontlraljw 
SiVOOlh, fiundnda mora. 



DTEG'S Beard Elixir grows lUhMiiMt 
k beard and hair in 4 weel^, ODePbg.datha 
Iworli of 3. Guaranteed DoiT.fuurtimwtha 
F ETowine streogtb oTan; remedj kaowo. 
_ Price SSe.eaRh. 4 fbr 50c. atampe, eeaUi!, 
"SMITH'S UrQ. CO.. Palatine, Illi. 



WORKING MODELS &. LIGHT MACHINERY. INVENTIONS . lVELOPED. Send for Model Circular. Jones Bros 
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"^tJpertifiiCTncnis* 



Inside Pase, each insertion ^ * ~ 75 cents aliue. 
Back Faffe* each insertion - - - SI. 00 a line. 

The above are charfres per agate line— about eiffht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same Vate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




RIDE CYCLES! 

VICTORS ARE BEST! 

Bicycles, Tricycles, and Safeties. 

Send for free illustrated 
CataloKue. 

Overmaii Wheel Go., Makers, 

BOSTON, MASS. 



THE COPYING PAD.— HOW TO MAKE 

and how to uae ; with ^n engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Suppi.ement, No. 
438. Price 10 cents. For sale at this ofl&ce and by all 
newsdealers in all parts of the country. 

thi kodak camera 

Makes lOO Instantaneous 

kPictnrea by simply pressing a 

I button. Anybody can use it who 

lean wind a watch. No focusing. 

I No tripod. Rapid Rectilinear 

-Lens. Photographs 

1 moving objects. Can 

I be used indoors. 

Division of Labor 
—Operator can finish 
ihla own pictures, or 
■send them to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case, 
__^ loaded for 100 pictures. 

For full description of "Kodak" see Sci. Am ., Sept. 15, '88. 
Price, S-^5.00. Reloading, S^^.UO. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London, 

Send for copy of Kodak Primer ivith Kodak Photograph. 



THE BRID GEPORT WOOD FIMISHIHC CO 



G^ M.BREI NIG. AGENT, |'r:n:ipaiOffke At w'^^'ACT-iRv f^ 

MEW YORK OFFICE. 24-0 PEARL ST. MlMHrArTllRrRC: (ir 

Q CHICAGO .FFICE-^ WAREHOUSE in EAST RANDOLPH-: mANL.^AC 1 U KLK5 U|- 

^^WHEELERSl^ATENT>VbOD^ILLERu,__ 

"Rrf-ikiigs J_.ithogen Siligate 



LIHTHOGEN PRIMER, WOOD STAINS 
SILEX FLINT AND FELDSPAR. 



PAMPHLET GIVING DIRECTIONS FOF^FINISHNG HARD WOOD FREE TO ANY ADDRESS. 



PNEUMATIC BYNAMITE TORPEDO 

Gun.— An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and illustration of a proposed dynamite cruiser, 
with 6 figures. Contained in Scientific Amehican Sup- 
plement, No. 59a. Price 10 cents. To be had at this 
office and from all newsdealers. 




THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph Just brought out by Edison. With 8 engrav- 
ings. Contained m Sctenttpio American Supplk- 
MKNT, No. 632. Price 10 cents. I'o be had at this 
office and from all newsdealers. 




JENKINS' AUTOMATIC AIR VALVE 

We do away with the expan- 
sion of metal, and depend on 
an expansible elastic plug of 
Jenkins Packing, made special- 
"y for the purpose, thus insur- 
ing a perfect seat. 

Prices, t*ER dozen. 
Finished & Nickel Plated, $7.50 
Drip Cups for same, - - 2.00 
JENKINS BROS., 71 John St., N. Y.; 105 Milk St., 
Boston; 21 North5th St.,Phila.; 54 Dearborn St.,Chicago. 

ELECTRO MOTOR. SIMPLE, HOW TO 

mitke. By G. M, Hopkins.— Description of a small electro 
motor deviled and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scientific Ameiucan 
SUPFLKMKNT. No. 641. Price 10 cents. To be had at 
thijB office and from all newsdealers. 



The ECLIPSE 
HYDRAULIC 
ELEVATOR 

Simple, Durable, BcODomicaU 

and Absolutely Safe. 
Cannot fall or freeze. 

Tuerk Hydraulic Power Co, 

New York. Chicago. 




FINEST LINE EVER 

in.s^.a1-edrRE5ENTeD' 

~ Qatalo^ue fT»ee - 

popE-nrcj-c^-- ';:»3 

BOSTON' NEW YOF\K-CHlCAQO " 



THE EIFFEL TOWER.-AN EXCEL- 

lent engraving of the Eiffel one thousand- feet- high 
tower, wnicb was opened to the public a few days ago, 
and which is to form a part of the French Exposition 
attractions, may be found, with description, in theSn- 

ENTIPIC AMERICAN SUPPLEMENT, No. 554. To be 

had from newsdealers or at this office. Price lOceuts. 



ARCHITECTURAL DESIGNS. ELE- 

ments of .—Two lectures by H. H. Statham. Treating of 
architecture as an intellectual art, whose aim is to ren- 
der buildings objects of interefit and beauty, and not 
mere utilitarian walls, fioors, and roofs. With 76 illus- 
trations, contained in Scientifio American Supple- 
ments, No8. 633 and 634. Price, 10 cents each. To be 
obtained at this office and from all newsdealers. 




STEAM ENGINES 

Upright and Horizontal, 

Stationary, 

Portable and Semi-Portable. 

8 to 16 Horse Power. 

Illustrated Pamphlet Free. Address 

iJAMES Leffel & Co. 

SPBINeFIELD, OUIO, 

or 1 10 Liberty St., New Tort 




THE MICRO-ORGANISMS OF AIR 

and Water. By Percy P. Frankland.— An account of a 
aeries of observations made to trace the seasonal varia^ 
tions in the number of micro-organisms in the air and 
water. With S flKures of apparatus. Contained In Sci- 
entific AMEHICAK SUPPl.KM ISNT, NO. 663. Price 10 
cents. To be had at this oflBce and from all newsdealers. 



ERIE ENGINE WORKS. ~".5kKS;^|?S^i;i"l 

STl\T ION ARY -PORTABLE -AGRICULTURAL - GT r~g G I 1^ 



ELECTRICITY, PRACTICAL APPLI- 

cations of.— A paper by W. H. Preece, F.E.S.. read be- 
fore the Biitish Association, 1888. An interesting re- 
view of the progress made in electricity in all its appli- 
cations. Contained in Scientific American Supple- 
ment, No. 665. Price 10 cents. To be had at this office 
and from**!! newsdealers. 

COMPTOMETER 

Al I ARITMETHICAL 
HLL .... PROBLEMS 

Solved rapidly and accurately 
by using the Csmplometer. 
Saves 40 per cent, of time. 
Entire relief from mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 
FELT & TARRANT MFG. CO., 52-56 Illinois St. Chicago 



PARIS EXHIBITION OF 1889.— DE- 

scriptionof the buildings of the approaching Paris ex- 
hibition, and of the grounds which they are to occupy. 
TheTrocaderoPark. The Champ de Mars. The Wharves 
and the Esplanade. Present state of the wort. Illus- 
trated with three engravings. Contained in Scien- 
tific AMERICAN SUPPLKMKNT. NO. G^7t PriCC 10 

cents. To be had at thia office and from all newsdealers. 




O A U# O Wanted 50.000 Sawyers Q A tlf ^ 
^^ ** WW O a n d I^umbermen t o w #* *W ^^ 

A send us their full address for a copy of Em- — 
erson's ^?" Book of SA WS. We are first ^k 
to introduce Natural Gas for heatingand #% 
W tempering Saws with wonderful eflect up-m A* 
on improving their, quality and toughness, ww 
enabling us to reduce prices. Address ^_ 

SEAIERSUN, SMIl'U <& CO. (Ltd.), O 
Beaver. Falls, Pa. O 




TRAMWAY, COMPRESSED AIR. -DE- 

scriptionof a Tramway recently constructed between 
Vincennes and Ville £vrard, and the rolling stock of 
which is propelled by a mixture of compressed air and 
steam. W ith 2 figures. Contained in Scientific Ameri- 
CAK SPPPLBMENT, Uo. 637. Price 10 cents. To be 
had at this office and from ail newsdealers. 



Springfield Roadster. 
BIG-Y-GL-E'S. 

Superior Higb-Grade Safety Wheels of both high 

and low styles, uuequaled in Material, Workmanship, 

Durability, and Beauty, and sold at from 

tbanany other high-grade wheels in tbemarket. 
Descriptive catalogue of all of our Wheels free on ap- 
plication. 

Springfield Bicycle Mfg. Co. 

ITo. IVS Col'U.m.Toia, .A.Tre3a."U.e, 



THERMO -MAGNETIC GENERATOR 

and Motor.— Description of an apparatus devised Tay 
Mr. Menges for the purpose of generating electricity by 
the direct conversion of heat, or by a more direct con- 
version than that of an ordinary dynamo. With 5 fig- 
ures. Contained in 8c?entipic American Supple- 
ment, NO. 633. Price 10 cents. Tobe had attbis office 
and from all newsdealers. 





A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained i uScikntipic American Supplement, sent 
free of charge to any address. 

MUNN & CO., 3«1 Broadway, New ICprk. 



KEY SEATING 



Machines and 30" Drills. 

W. P. Dafis, Eochester, N.Y • 



1? 13.: 



^thntiiit ^mtxitm 

ESTABLISHED 1»46. 

The Host Popnlar SciCDtific Paper ia the ICorld. 



Only 83.00 a Year, Inclndins Postage. WeelilT. 
3!2 Numbers a Vear. 



SERPOLLET'S STEAM GENERATOR. 

Description of a novel form of generator for the in- 
stantaneous production of steam, and free from danger 
of explosion, with 2 figures. Contained in Scientific 
American Supplement, No. 6H4. Price 10 cents. 
To be bad at this office and from all newsdealers. 



and Experimental 
Machinery, metul 
OP wood, made to order by Mason & Bauch, successors 
to J, P. Werner, 62 Centre. Stieet, New York, 



WORKING MODELS 



CUTLER desk; 



BEST IN THE WORLD 



B U F F A L ( 



& SON 

. N.r.. u .s 




HARRISON CONVEYOR! 

""""^^""^ HanSLns 6m, Goal, ZM, Clayjafi Birk, Cinders, Ores, Seeils,&c. 

^i^l.\ BORDEN, SELLECK & CO., JM^S'/er..} Chicago, IIL 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the rightseeured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 



■.NO FINE GRAY IRON ALSO STEEL 

~ 7 CASTINGS FROM SPECIAL „uc 

— -'^;r;rV7?~.' fine tinning jTS7=^ PATTtTV., 

unNl^^OEVUN t( CO.i 'finishing . ^'^'^'^Ning ^' ' 

H0'*"'^LEH1GH AVE S AMERICAN ST PHILA, tjl?^ 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine \ m provements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years'* 
experi&nce, and now have nnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
Siates, Canada, and foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charee, on application, con- 
tainmg full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also sBuAtfreeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of itecuring 
patents in all the principal coantries of the world. 

mUNN & CO., Solicitors of Patents, 

361 Broadway, New Tort. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
oinc BuUdiDg, near Tth Street* WMhington, D. C. 







CHEMISTRY OE SUBSTANCES 

taking part in Putrefaction and Antisepsis —Three Jeo- 
tures by John M. Thomson, F.E.S.K., describing someof 
the more important properties of such substances as 
take ^art in putrefaction andantisepsis, with the gen- 
eral bearings of Bome of the changes that lead to their 
production. Contained in Scientific Amkrican Sup- 
plement, Nos. I>35t 63(»t and <i37. Price 10 cents 
each. To be bad at this oflQce and from all newsdealers. 



PATENT?^ KOa SALE.— Steam Trap, Back 
Pressure yalvetand Mechanical Boiler Cleaner. In- 
vestigate. Address TATLOR BROS., New Orleans, La. 




THE GREAT TELESCOPES OF THE 

TVorld.— A paper by Prof. John K.Rces, giving a popular 
account of all the great telescopes, their powers and 
limitations and method of construction. Contained in 
Scientific Amkrican Supplement, No. H35. Price 10 
cents. To be had at this ofdce and from ail newsdealers 



This vt'idely clrculnied and splendidly Illustrated 
paper is published weekly. EvQry number contain? six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tei-iiia of Subscription.— One copy of the Scien- 
tific Amebicax will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.60 ; three mon bs. $1.0U. 

Clubs. —Special rates for several names, and to Post 
Masters. Write for particulars. 

ITie safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

3^"cr3sr3sr «sb co., 

361 Broadway, New York. 




TIMBEK AND SOME OF ITS DISEASES 

—An elaborate and a very valuable series of papers 
showing the various causes of the decay of timber and 
how in many cases it can be prevented. Illustrated with 
39 engravings. Contained in Scientific Americak 
Supplement, Nos. 637, 638, 640, 643, 644, 
64H, 656, 661, 664, 665. Price, 10 cents each, 
or $1 for the entire series. To be bad at this office and 
from all newsdealers. 



Scientific gook Qatalogue 



KECENTLV PUBI.Ii^HED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

mUNN <& CO., Publishers Scientific American, 

361 Broadway, New York* 



INVENTORS and others desirin^new articles manufac- 
turedand introduced, address P. O. Box 86, Cleveland, O. 




Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New fork. 

Wheels and Rope for conveyingpowerlong distances. 
Send for circular. 



HYDRAULIC ELEVATOR AT LES 

Fontinettes.— DeBcription of a hydraulic elevator re- 
cently built at Les Fontinettes, France, for lifting canal 
beats between reaches lying in different planes. With 
2 figures. Contained in Scientific Auebican Sup- 
plement, No. 665. Price 10 cents. Tobe had at this 
office and from all newsdealers. 



ICE and REFRIGERATING MACHINES 

Ihe Pictet Artificial loe Company (UmitciO, Room 6, Coal & Iron Excliange, New Yorlc. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is unJform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The SciKNTEFic American Suppligmignt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount off firesh 
and valuable Information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific AM- 
GRICAN and one copy of the Supplement, both mailed 
for one year for $7.00, Single copies 10 cents. Address 
and remit by postal order,ezpress money order, or check, 

mUNN Sc Co., 361 Broadway, N. Y.. 
Publishers ScTENTiFio American. 



Building Edition. 

The Scientific American architects' and 
Builders' Edition Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant jAates in colors, and with other 
flne engravings ; iUustrating the most Interesting ex- 
amples of modem Architectural Construction and 
aUied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings la 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the IjargeaC Cii-culaiion of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

THE "Scientific American" is printed with CHA8. 
BNBU JOHNSON & CO.'S INK. Tenth and Lorn- 
bard Sta., PhUa.,and 17 Boee St., opp. Dnane St., N. T. 
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